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In the field of bio-organic research, steroids have been one of the most attractive 
areas for exploration due to the biological activities associated with such molecules. Organic 
chemists have reported a number of modification in natural steroids resulting in the promotion 
or loss of their biological activities • This still continues to be a fascinating field world wide .In 
this thesis , the syntheses of some hitherto unknown steroids are discribed . The products 
obtained are characterized on the basis of anatytical, spectral studies and chemical 
transformations . The results are summarized as below : 
Chapter-I 
Steroidal Arylidenes 
In the recent past a number of papers appeared describing the synthesis of steroidal 
as well as non-steroidal aryUdenes by the reaction of a.p-unsaturated ketones with substituted 
benzaldehyde . Some of them are reported to exhibit anabolic, androgenic, pituitary inhibiting, 
coronary dilatory and antihypertensive activities. 
A survey of the literature reveals that no arj'Udene derivative of the cholestane 
series is reported . This prompted us to try to synthesize some new steroidal arylidene 
derivatives. With this aim some easily accessible ketones were treated with 4-N,N-
dimethylaminobenzaldehyde to get their corresponding arylidene derivatives such as 2-[4-N,N-
AwnetVfy\aTrimoV)eTi-zy\idene^  -cVio\eS^ -^ -«Ti-3 -tme(W),l-^4->i ,K -diffnelity\arrimDbenzyla6ene'i -
cholesta-4,6-dien-3-one (IV) and 2-[4-N,N-dimethylaminobenzylidene]-cholest-4-ene-3,6-dione 
(VII). 
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Chapter-II 
(iii) 
Acylation of Steroidal OleiBns 
Acyl derivatives are of vast utility in the field of synthetic organic chemistiy and 
are iised as intermediate in organic synthesis as drugs and medicines . Friedel-Crafts acylation of 
alkenes is a well known reaction for acylation of acyclic and cycUc olefins with acid anhydrides 
and zinc chloride . An interesting aspect of this reaction is the fi-equent and some times exclusive 
formation of P,Y unsaturated ketones. 
A survey of literature reveals that no attempt has been made for acylation of 
steroidal olefins with acetic anhydride - zinc chloride pair . This prompted us to attempt the 
acylation of some easify accessible steroidal olefins in the cholestane series . Olefins chosen for 
the present exploratory studies are cholest - 5-ene (Vni) , 3b-chloro (XVI) and 3b-acetojo' 
(XVn) analogues . 
Li addition to acylation ,synthesi5 of few derivatives of acylated product has been 
included for the present study . The products obtained have been characterized on the basis of 
their elemental analysis, chemical and spectral evidences . 
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Chapter-ni 
Mass Spectral Studies 
This chapter deals with the studies of the fragmentation of compounds, obtained 
during the course of reaction, under electron impact. 
Mass spectral fragmentations of six compounds -6p-acetylcholest-4-ene(XVII) , 
6a-acet)icholest-4-ene(XVIII), 6p-acetylcholest-4-en-r-oxime(XIX) , 6p-acetoxycholest-5-ene 
(XX), 6p-acetyl-4<x,5-epoxy-5a-cholestane(XXI) and6p-acetyi-5a-cholestan-4-one(XXn) have 
been discussed . 
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The compounds showed the expected patterns for the functional groups present. 
This clearly supported Ihe characterizations specialty in the distinction of compoiind (T) and (II). 
As expected the structurally related compounds have shown strong resemblance in 
their mass spectra. 
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SUMMARY 
In the field of bio-oiganic research, steroids have been one of the most attractive 
areas for exploration due to the biological activities associated with such molecules. Organic 
chemists have reported a number of modification in natural steroids resiilting in the promotion 
or loss of their biological activities . This still continues to be a fascinating field world wide .In 
this thesis , the syntheses of some hitherto unknown steroids are discribed . The products 
obtained are characterized on the basis of anafytical, spectral studies and chemical 
transformations . The results are summarized as below : 
Chapter-I 
Steroidal Aiylidenes 
In the recent past a number of papers appeared describing tiie synthesis of steroidal 
as well as non-steroidal aiylidenes by the reaction of a,p-unsaturated ketones with substituted 
benzaldehyde . Some of them are reported to exhibit anaboUc, androgenic, pituitaiy inhibiting, 
coronary dilatory and antihypertensive activities. 
A survey of the literature reveals that no aiylidene derivative of the cholestane 
series is reported . This prompted us to try to synthesize some new steroidal aiylidene 
derivatives. With this aim some easily accessible ketones were treated with 4-N,N-
dimethylaminobenzaldehyde to get their corresponding arylidene derivatives such as 2-[4-N,N-
dimelhylaininobenzylidene]-cholest-4-en-3-one(n),2-[4-N,N-dimethylanunobenzylidene]-
cholesta-4,6-dien-3-one (TV) and 2-[4-N,N-dimethylaminobenzylidene]-cholest-4-ene-3,6-dione 
(VII). 
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Chapter-II 
(iii) 
Ac>1alioii of Steroidal Olefins 
Acyl derivatives are of vast utility in the field of synthetic Qiganic chemistiy and 
are used as intermediate in oiganic synthesis as drugs and medicines . Friedel-Crafts acjdation of 
alkenes is a well known reaction for acylation of acyclic and cyclic olefins with acid anhydrides 
and zinc chloride . An interesting aspect of this reaction is the fi«quent and some times exclusive 
formation of p j unsaturated ketones. 
A survey of literature reveals that no attempt has been made for acylation of 
steroidal olefins with acetic anhydride - zinc chloride pair . This prompted us to attempt the 
acylation of some easify accessible steroidal olefins in die cholestane series . Olefins chosen for 
the present e?q)loratoiy studies are cholest - 5-ene (VM) , 3b-chloro (XVI) and 3b-acetoxy 
(XVn) analogues . 
In addition to acylation .synthesis of few derivatives of acylated product has been 
included for the present study . The products obtained have been characterized on the basis of 
their elemental analysis, chemical and spectral evidences . 
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Chapter-ni 
Mass Spectral Studies 
This ctuq>ter deals with tiie studies of die jGn^ mentatiQii of con^mids, obtained 
during the course of reaction, under electron impact. 
Mass spectral fragmentations of six compounds -6p-acetylcholest-4-ene(XVII) , 
6a-ace^cholest-4-ene(XVIII), 6p-acetylcholest-4-en-r-oxime(XIX) , 6p-aceto}Qrcholest-5-ene 
(XX), 6p-acetyl-4a,5-epo)jy-5a-cholestane(XXI) and6p-acetyi-Sa-cholestan-4-one(XXII) have 
been discussed . 
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The cotnpounds showed the e^ q)ected patterns for flie functional ffoaps present. 
This clearly siqjported llie characterizations specialty in tiie distinction of compound (I) and (U) . 
As expected the structural^ related compounds have shown strong resemblance in 
their mass spectra. 
CHAPTER -1 
THEORETICAL 
AiyUdenes/AIkylidenes are tiie resultant product of weQ known condensation 
reaction of aldehyde and ketone in presence of a base.AiyUdenes including steriodal aiylidenes 
hafve been the field of interest for a very long time as they are reported to exhibit anabolic, 
androgenic^pituitaiy inhibiting, coronary dilatory and antihypertensive activities^ 
This chapter is an attempt to include only the recent related examples of interest 
avoiding inclusion of all the cases of such reactions in tiie literature for want of space. 
In 1943, Hirschamann^ reported the base catalysed condensation of 3p-acetoxy-
5a-androstan-17-one (I) with aromatic aldehydes to give corresponding 16-arylidene-Sa-
androstan-17-ones (II) respective^, which 2q)pear8 to be the starting of such reactions with 
steriods as substrate. 
CHO 
AcO 
( I ) R=H,C1,N02,0CH3 (n) 
a. 
b. 
c. 
d. 
R 
H 
CI 
NOj 
OCH3 
Barton et al^  reported the base catafysed condensation product (TV) from 
triterpenQids-3-one (III) by treating witfi benzaldehyde. They prepared over forty three 
benzjiidene derivatives by keeping the ring A and part of ring B constant and vaiying the 
substitiients at other rings of flie triterpenoids. 
CO2R 
(III) ( IV) 
Later they repeated the reaction with many steroidal 3-ones and reported^ the 
formation of their corresponding 2- benz^dene derivatives. One exan:q)le of those reactions is 
given below: 
^8^17 
CHO 
( V ) (VI) 
There are Aree reports '^^ '^  on the fonnation of 3-benzylideneflavanones . Seikel 
et al^  carried out die alkaU catafysed condensation of (VII) with excess of benzaldehyde to give 
benzyHdeneflavanone. (Vm). 
HO HO 
(Vn) (vm) 
Add catalysed condensation between 2-hydro>^ acetophenone (IX) and 
benzaldehyde was studied by Szell^  who reported the formation of (X) only v/hea excess (9-10 
fold) of aldehyde was used. 
(IX) (X) 
AcUuns^  noted that a base-catalysed reaction between 2-hydroxyacetophenone 
(IX) and 4-faydro?iybenzaldehyde gave tiie chalcone (XI, 62%) and flavanone (XII, 9%). 
OH 
+ 
OH 
(XI) 
+ 
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OH 
OH 
Christiansen et al^  reported the preparation of 16-aiylidene derivatives (XIV-XVIII) 
and (XX-XXH) of androstene (Xni) and androstane (XIX) respective^ and observed anabolic, 
androgenic, pituitaiy inhibiting, coronaiy dilatory and antihypertensive activities of tiiese 
aryHdenes . 
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Akio and Hiroshi* reported the formation of a-(3,5-dibromo-2-hydroxyphenyl)-p-
benzoyl-p-cyanoelhylene (XXTV) by refluxing benzoylacetonitrile ( XXIII) with 3,5-dibromo-
saUcylaldehyde in presence of ammomum acetate in benzene. 
O 
a ll CHO^ ^ ^ ^Br 
C-CH,-CN T ^ 71^ 
(XXffl) •-V 
CH3CO2NH4 
in benzene 
O CN 
II I ^ 
C-C = CH r ^ 
HO 
(XXIV) 
Keane et al^  reported Ifae condensation of dififerent aldehydes with flavanones 
(XXV) to aflford their corresponding S-benzyUdene derivatives (X, XXVI a-b). 
CHO 
(XXV) 
R 
a. H 
b. OCH, 
+ 
R'=H,CX:H3 
R R' 
(X) H H 
(XXVI) a. H, OCH3 
b. OCH3, OCH3 
Condensation of 5-aiylfurfijral (XXVII) with acetaldehyde gave (XXVIII) i" 
(XXVn) 
CHO + CH3CHO 
(XXVIII) 
—12 
R = H,N02 
R' — HjCHj, OCHj 
X = O, S, SO2, CHj 
R = H,N02 
R — H,CHj, OCH3 
X = 0,S,S02,CH2 
Li et al ^^  reported that the aldol condensation of (XXIX) with 3,3-dimetiiyl -2-
pentanone(XXX) at -70° C in presence of lithium diisopropylamide yielded the enone (22E)-
25,26-dimethyl-6p-niethoxy-3(x, S-cyclocholest-22-en-24-Qne (XXXI) which was transformed 
to mutasterol (24-me1hylene-25-ethylcholesterol) (XXXII), present as a minor conqxment of 
the sterol fraction from the Caribbean sponge Xestospongia muta. 
11 
CH3 
I 
CHJKJ - C-CH2-CH3 
b CH, 
OCH, 
(XXIX) (XXX) 
OCH, HO 
(XXXI) (xxxn) 
Reaction of (XXXm) with furfural in ? l^ene containing piperidine under reflux 
afforded (XXXIV)". 
C N - C V\ 
+ 
COjEt OHC CO, Et ^ ^ 
(xxxm) (XXXIV) 
Condensation of (XXXV) and (XXXVII) with benzaldehyde afforded (XXXVI) 
and (XXXVm) respectively i^ . 
10 
CH2COCH3 CHO 
+ 
H3C O ^ o 
(XXXV) 
H,C 
(XXXVI) 
(xxxvm) 
u 
13 
Thou^ the workers have reported the formation of (XXXVI) and (XXXVDI) but 
in our view products (XXXVIa) and (XXXVin a) should have been formed in accordance with 
the mechanism, more reactivity of aSyHc a-methylene and higgler conjugation in the proposed 
structures (XXXVIa) & (XXXVIIIa).Therefore,tfus reaction needs reinvestigation and 
recharacterization of the compounds. 
(XXXVIa) (XXXVma) 
2-Medrylpropanal when treated with cyclohexanones (XXXIX) in methanolic 
NaOH gave msQxyi propyUdene cyclohexanones (XLa-c) and (XU a-c) ^*. 
(XXXIX) 
R 
a. H 
b. P-CH3 
c. o-CH, 
CH, 
CH, 
CH-CHO 
CH, 
\ 
R 
(XLa-c) 
/ 
CH, 
CH-CH 
/CH3 
CH-CH + 
^ C H , 
O / H 3 
CH-CH 
\ 
CH, 
R 
(XU a-c) 
12 
Dawidar et al^ ^ on reinvestigation supported the proposed structures^ (XlVa & 
XrVb) on the basis of spectral values. They prepared 16-(4-nitrobenzyUdene)-3p -hydroxy-5-
andn>sten-17-one (XLII) and 16-(2-nitroben2ylidene)-3p-hydroxy-5-androsten-17-one (XLHI) 
by the reaction of (Xm) with 4-nitrobenzaldehyd6 and 2-nitrobenzaldehyde. 
NO, 
^ ^ I 
(xm) 
CHO 
(XIII) + 
NO, 
(XLH) 
NO, 
(xun) 
Osipowicz et al** synthesized 2-methyleneandrosla-4 ,6-diene-3, 17-di(me (XLV) by 
the reaction of androsta-4,6-diene-3, 17-dione(XLrV) wilh formaldehyde. 
CHjO 
(XUV) (XLV) 
13 
Roska et al ^^  prepared ethyl -2-cyano-3-(4-mtrophenyl) propenoate (XLVII) by 
the condensation of 4-nitrobenzaldehyde witii etiQdcyano-acetate (XLVI). 
CH,— C-
CN O 
(XLVI) 
CHO 
OEt 
+ 
NO, 
CH = CH-C-OEt 
NO, 
(XLvn) 
Martin et al '^ prepared a-nitrile-a,p unsaturated ketones ( XLVHa-b) and a-benzoyl-
a,p unsaturated ester (XUKa-b) by the Knoevenagal condensation of benzoylacetonitrile (XXII) 
and ethyl benzo^iacetate with substituted aldehydes. 
RCHO + CH, 
CN 
O 
C-Ph 
O 
R-CH= C-C-Ph 
I 
CN 
(xxn) (XLVn a-b) 
R 
Pyridyl 
Pyrrolyl 
R 
a. Pyridyl 
b. Pyrrol>d 
O 
II R-CHO + CH2-C-Ph i OOEt 
0 
R-CH= C - C -Ph 
I 
COOEt 
(XLvm) (XLIX a-b) 
R 
Pyridyl 
Pyrrolyl 
R 
a. Pyrid>1 
b. Pyrrolyl 
14 
Krishnamurty et al^' re-examined tiie condensation of 2 -hydroxy acetophenone 
(JXf with benzaldehyde under basic conditions and reported the formation of new products 
characterised as 2' -hydroxychalcone (L, 65%) and flavanone (11,25%). It is important to note that 
the product distribution is changed with the change in the reaction conditions. 
CHO 
+ 
(L) 
(U) 
They also synthesized 3-(4-methoxybenzylidene) -5,7,4', -trihydroxyflavanone 
(LV) starting from naringenin (LII) using tiie condensation with 4-methoxybenzaldehyde as the 
key step. 
Phca 
OH O 
(LII) 
OH 
CO,Ph O 
(Lin) ~1 
15 
HO 
OCH3 OCH3 
(LV) (LIV) 
Reaction of benzylbenzothiazole (LVI) with difTerent substituted aldehydes in 
presence of NaOH afforded corresponding alkyUdenes (LVH) in 21-74% yield "^ depending upon 
the aldelQ d^e used. 
+ RCHO 
CHjPh 
(LVI) R=Ph, 
Substituted Ph, 
aorpCioHi7 
(LVn) R 
a. Ph 
b. Substituted Ph 
c. a or p CioHj7 
16 
Nawaz et al^ i prepared (LIXa-e) by the condensation of 4-hydroxyco\jmarin 
(LVni) with different substituted benzaldehydes. 
OH 
+ 
(Lvm) R 
o-NOj 
m-NOj 
o - C l 
p -OCH3 
(UX) 
a. 
b. 
c. 
d. 
e. 
R 
H 
0-NO2 
m-NO 
o-a 
P-CH3 
Kaji^ 2 prepared 16-(4-dimeth3ianunobenzy]idene) androsta-l,4-di6ne-3,17-
dione (LXI) by condensation of androsta l,4-dien6-3,17-dione (LX) with 4-
dimethylaminobenzaldehyde. 
(LX) CHj CH3 (LXI) CH3 CHj 
17 
The reaction of 2-aiyl-3-formyHH-indole (LXH) with substituted acetophenones 
(LXni) in ethanoUc sodium hydroxide yielded 2-aryl-3-(3'-aiyl-3'-oxoprop-l-enyl)-lH-indoles 
(LXIV)23. 
(LXn) 
AT = QH, 
C,H,F 
CHO COCH. 
(LXm) X Y 
a. F H 
b. 
c. 
F CH3 
H H 
These compounds were also screened for their antifungal and antibacterial 
activities. (UQVa) and (LXTVb) were found to be biologically active.^ ^ 
The condensation reaction of cyclohexanone (XXXIXa) and substituted 
acetophenones (IX,LXVIa-b) witii aiylaldehyde in the presence of surfactants such as 
cetybrimetfaylammonium chloride (CTACl) afforded the corresponding bis-condensation 
dehydration products (LXV) and chalcones (L, LXVU-LXVUI, LXIX-LXXI) respectively^*. 
1 8 
Q 
+ 
CHO 
r^ Ph 
(XXXIXa) 
+ 
CHO 
(DC) 
(LXVIa) 
(LXVIb) 
Ri 
H 
OCH3 
OCH3 
R2 
OH 
OH 
OCl 
(L) 
(Lxvn) 
(Lxvm) 
Ri 
H 
0CH3 
0CH3 
R2 
OH 
OH 
OCH3 
CHO 
(LXVIa) + 
SCH, 
CH3O SCH3 
(LXVIa) 
CH3O OH 
(LXX) 
19 
CHO 
(LXVIa) + [I 
CH3O 
(LXXI) 
Kutufya et al^ ^ prepared , in high yield , 2-(4'-phenyIben2yUdene)- p-men1han-3-
one-(LXXlII) by treating menthone(LXXII) with 4-phenylbenzaldehyde in basic conditions. 
Ph 
CHO 
+ 
(Lxxn) (Lxxm) 
Rebrovic^* proposed a method for converting a-acyl substituted lactone, 3-acetyl-5-
methyldihydro-2-(3H) fiiranone (LXXTV) to fragrant a-alkylidene substituted lactone, (LXXV) 
via reaction with cyclohexane carboxaldehyde in presence of alkali metal hydroxide. 
O 
II 
• C-CH, 
cHr\„/^o + 
3 'o 
C-CH=CH—\ > 
CHO 
(LXXIV) (LXXV) 
20 
Alkyl-3-benzylidene-l-a]kyl-2-oxocyclopentanecarboxylate derivatives (UOCVII), 
useful as agrochem and fungicides '^', are prepared by condensation of cyclopentanone derivatives 
(LXXVI) witii substituted aromatic aldehydes under basic conditions '^. 
R^OjC 
(LXXVI) 
RSR2 = Lower 
alkyl 
CHO 
RK>jC 
(LXXVn) 
R= halo, cyano, alkyl, haloalkyl, Ph, NOj 
Solid state condensation reaction of aromatic aldehydes with 3-methyl-l-phenyl-5-
pyrazolone (LXXVni) afforded the corresponding arylidene pyrazolone derivatives (LXXIX)^ *. 
CHO 
CH /^ N-Ph 
(Lxxvm) 
+ 
R (LXXK) 
p - C l 
p - B r 
p - I 
p - OCHjPh 
p - O H 
p-N(CH,), 
P-NO^ 
a. 
b. 
c. 
d. 
e. 
f. 
g. 
h . 
p-Cl 
P-Br 
p - I 
p - OCHjPh 
p-OH 
p-N(CH3)2 
p -NOj 
m-NOj 
a 
The condensation of pfyrazolone (LXXVUI) and (LXXXa-c) wHh 2-
nitrobenzaldehyde led to the fonnatt(m of correqxmding 4-(2-mtrobenzyHdene) pyrazolone 
(LXXXI and LXXXIa-c) respectively ». 
R> R2 Ri R2 
(Lxxvm) 
(LXXXa) 
(LXXXb) 
(LXXXc) 
CH3 
CHj 
Ph 
Ph 
Ph 
H 
Ph 
Ph 
(LXXXI) 
(LXXXI a) 
(LXXXI b) 
(LXXXI c) 
CHj 
CHj 
Ph 
Ph 
Ph 
H 
Ph 
CH3 
Zavyalow and Zavozin^ *' syndiesized S-(ai^ 1me1hylene) hexahydropyrimidine -
2,4,6 -tiiones (LXXXma-d) by the condensation reaction of baibitiiric acid (LXXXII) with 
substituted benzaldehyde. 
O ^ N - ^ ' 
I 
H 
+ 
CHO O 
I 
H 
(LXXXII) R 
H 
P-NO2 
p -CH3 
(LXXXffl) 
a. 
b. 
c. 
d. 
R 
H 
m-NOj 
P-NO2 
P -CH3 
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Starting from estronemelhyl ether (LXXXTV) and different substituted 
benzaldehydes, Sano et al '^ synthesized the corresponding 4-substituted-16-benzy]idene 
derivatives (LXXXV a-n). 
MeO 
(LXXXIV) 
H 
a 
OCH3 
N(CH3)2 
SMe 
Ph 
Br 
I 
CN 
CH3 
OC^ Hg 
OCjH, 
NHAc 
CF, 
(LXXXV) 
a. 
b. 
c. 
d. 
e. 
f. 
g-
h. 
i. 
J. 
k. 
1. 
m. 
n. 
H 
a 
OCH3 
N(CH3)2 
SMe 
Ph 
Br 
I 
CN 
CH3 
OC4H, 
O C A 
NHAc 
CF, 
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They prepared also ben^dene derivatives (LXXXVn a-n) and (UQ) , 
(LXXXVnia-m) of dehydro-epiandrosterone (LXXXVI) and androsta-l,4-diene-3, 17-dione 
(LX) req)6ctively . 
R 
MeO 
CHO 
(LXXXVI) (LXXXVna-n) 
R= H, CI, OCH3, N(CH3)2, SMe, Ph ,Br, I, 
CN, CHj, OC4H9, OCjHj, NHAc, CF, 
CHO 
(LX) (LXI) R=N(CH3)2 
(LXXXVm a-m) 
R= H, a , OCH3, N(CH3)2, SMe, Ph ,Br, I, 
CN, CH3, OC4H5, OCjHj, NHAc, CF3 
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Dhara et al ^ ^ synthesized sevnal 3-furfuiylidene-flavanones (XCa-e) from 
2'-faydroxychalcoiie8 (LXXXDCa-e) and finfiiraL 
O-CHO 
(LXXXKa-e) 
(XC-a-e) 
a: Ri = H,R2=NMe2 b:Ri = H,R2 = OMe 
c: Ri=H, R2=a d:R»=H,R2=N02 
e: Ri = OMe,R2 = NMe2 
They also carried out condensation of (DC) and (LXVIa) with heterocyclic 
aldetiyde to afford (XCIa-d)^ ^ 
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OH 
COCH3 
• < > 
CHO 
OX) H 
(LXVla) OMe 
X = 0,S xa 
a. 
b. 
c. 
d. 
R X 
H 0 
OMe 0 
H S 
H S 
Y 
0 
0 
S 
0 
CondensaticMi of l,4-beiizoxazepine-3,S-diQne (XCS) wiifa aromatic aldehyde 
gave 2-b«iZ)iideiie deiivatfve (XCHS^^. 
(XCn) 
(XCm) 
DISCUSSION 
A literature surv^ releaved that veiy few steroidal aiylidenes have been 
prepared and also that a few of the products are reported to be biologicalty active^ '^ . This 
prompted us to extend the woik to prepare some new aiylidene steroidal derivatives . WlQ\ this 
aim some easily accessible ketones such as, chdest-4-en-3-one (XCIV), S,6p-dibromo-5a-
cholestan-4-one (XCVX cholesta-4,6-dien-3-one (XCVI) and cholest-4-ene-3, 6-dione(XCVII) 
vKiK treated wifli 4-N,N-dimetfiylan]inob6nzaldetiyde and ttie products olrtained have been 
characterized on tiie basis of Iheir elemental anafysis and spectral properties. 
98*^ 17 
(XCIV) (XCV) 
(XCVI) (xcvn) 
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Reaction of cholest-4-en-3-one rXCIV) witfa 4-NJJ[-i^ pe^Y! '^"i""^^"^r^!^**Y*^ '^ 
2-[4-N,NHlimetfayiaiiiinobciiz>4idene]-cholest-4H?n-3H«e(XCVIII): 
The ketone (XCIV) on treatment with 4-N,N-dimedi^aniinobenzaldehyde at 
room temprature followed tyy woric up of the reaction mixture afforded a brown soHd. This was 
fiirtfier purified by ciystaDtsation and die sin^e entity (TLC) thus obtained decomposed at 
280*^ . This anafysed for Cj^ HsjON suggesting die presence of aiyfanedQlidene moiety in the 
product. 
(XCVm) 
A band at 3000 cm'^ in the i.r. spectnmi, indicated the C-H stretching of the 
phenyl groiq>. A broad band fi-om 1615 to 1580 cm'^  showed die pres^ce of more than one 
caibon -carbon douUe bond, further si4)porting die presence of benzene ring .A band at 1660 cm'' 
can be asoibed to a conjugated carbonyl groiq)^ . The low frequency of diis band suggested that 
it was case of cross conjugated carbonjl groiq)^ , as in structure (XCVUI). Bands at 1375 and 
805 cm'' showed the presence of a tertiaiy amino group and a parasubstituted benzene 
respectively". 
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The n.m.r. spectrum of compound (XCVQI) displayed mult:q)lets at 5 7.17 
integratiiig for tfuee protcms , assigned to C2' -H,C6'-H and vinylicKl^ H-Ar^ ^ and at 5 6.64 for two 
protons ascribable to C3'-H and CS'-H as in paradisubstituted benzenes^.The singlet at 5 6.08 is 
ascribed to C4-H and another singlet at 5 2.98 int^;rating for six protons is assigned to the two 
mettQi groi^ attached to nitrogen . Other methjd protons gave signals at 5 1.21, 0.89, 0.81 and 
0.75" .The C-19 protons ^)p6aring at 5 1.21 can be accounted for by considering the aiylidaie 
moiety attached to ring A. 
Therefore, in accordance with conqposition and spectral properties as dbcussed, fhe 
campovttid with decomposition point 280° can be characterized as 2-[4-N,N-
dimeth}ianiinob6n2^idene]-cholest-4-en-3-one (XCVm). 
Reaction of 5,6-dibromo-5a-cholestaii-4-one (XCV) with 4-N,N-
diiiietlylaminobenzaktehyde:2-[4-NJ -^dime1fa^aimiiobeiiz)di 
dien-3-ODc (XCIX): 
The ketone (XCV) was treated with 4-N,N-dime1h)1aminob6nzaldehyde at room 
tenq>erature . The reaction mixture after usual work iq> afiorded a singjie {Hoduct as brown solid 
which decomposed at 211" . The product anafysed for Cj^HjjON indicated the presence of 
aldelQrde moiety in ttie product N^ative Beilstein test and analysis suggested that both the 
bromine atoms have been eliminated in the reaction pfY>cess. It is potinent to mention that same 
product is obtained starting from cholesta-4 ,6-dien -3-one under similar conditions. 
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CHj^ ^CHj 
98^17 
(XCIX) 
The Lr. spectrum of die conqraund showed band at 3000 cm'' for C-H 
stretching of the fHaenyi groiq). Bands at 1600 and 1665 cm'' indicated die carbon -carbon 
double bond and a doubly conjugated carboi^l ffovtp respectively ^. Other bands at 137S and 
805 ran'' indicated the presence of tertiary amino groiq) and a para substituted benzene 
respectively '' like in compound (XCVni). 
The n.m.r spectrum of the compound showed a muhq>let at 5 7.71 int^rating 
for three protons ascribable to C2'-H, C6'-H and =CH-Ar . A broad singlet at 5 6.65 
int^rating for two hydrogens was assigned to the remaining two aromatic protons. Another 
multiplet at 5 5.35 assigned to three vinyUc protons Le. C4-H , C6-H and C7-H. The two 
methyl groi^ M attached to nitrogen atom gave a broadened sii^et at 5 3.06 . Other signals 
were observed at 5 1.24 (CIO angular taettiyl protonsX 0.87, 0.80, and 0.68 (other method 
protons) '^. 
On the basis of these spactral values , \ ^ c h are compatible widi con^und 
(XCVm), the conq)Ound with deconqx)sition point 211° can best be rationalised as 2-[4-
N,N-dimetfaylaminobeiu^dene]-cholesta-4 , 6-dien-3-one. (XCIX). 
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Reaction of cholesta-4,6-dien-3-one (XCVI) with 4-N,Ndimethylamino-
benzaldchyde : 2-f4-N,N-dimetfaylamiiiobeiizylideiie1-cholestar4,6-dien-3-<)pe 
(XCIX): 
The dienone (XCVI) was allowed to react with 4-N,N-dimetfa^aniino-
benzaldehyde under tiie same condMons as for o&er steroidal ketones. The usual work i^ 
of the reaction mixture afforded a sin^e product as soUd with dc.p. 211°. 
CHj^ /CH3 
98^17 
(XCVI) (XCIX) 
The solid, dc.p. 211**,was analysed for Cj^ H j^ON . This solid material was 
identical with the product obtained from the dibromoketone (XCV) (m.p., mixed m.p., TLC, Co-
TLC and spectral properties). 
Reaction of cholest-4-cne-3,6-dione (XCVII) with 4-N,N-dimcthylamino-
boizaldehyde: 2-r4-NJ^KiimctihylaniinobenzylideneTcholest-4-cne-3,6-dionc (Ca): 
Cholest-4-ene-3, 6-dione (XCVH) was allowed to react whh aromatic aldehyde at 
room temperature . Woik up of the reaction mixture gave sin^e product, crystallised as a solid 
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vibkih decomposed at 26CP , The characterisation of this compound is interesting in view of tihie 
fact that it has two possible sites for condensation . But the elemental composition , CJQHJJOJN, 
cleaily calls for only one molar inc<Mporation of the aldehyde moiety. 
The i.r. spectrum of the compound showed bands at 3050 cm'^  (aromatic), 
1670 cm'^  (carbonyl groiq) in conjugation with carbon carbon double bond), 1613 (C=cy^, 1370 
(N(CH3)2) and 810 cm'^  (para-substituted benzene)^ ^ . The elemental conqrasition and i.r. spectra 
hdd good for tiie isomeric structures (Ca) and (Cb) for the compound undo* discussion. 
The n.m.t iq)ectiiim of the compound showed a multiplet at 5 7.65 int^rating for 
three protons which can be ass^ed to the protons of C2'-H, CG-H and a^CH-Ar. The multiplet 
at 5 7.23 integrating for two protons ascribed to tiie remaining two aromatic protons. A broadened 
multq)let at 8 6.61 integrating for one jn-oton indicated tfie presence of a vinylic hydrogen at C4. 
Singlet at 5 3.0 integrating for six protons is characteristic of two meth^ groups attached to 
nitrpgen atom . C^er meth^ protons showed signals at 5 1.24 (ClO-angular methyl protons), 
0.88,0.83,0.76 and 0.68". 
(Ca) 
(Cb) 
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On the basis of spectral data it is not possible to distinguish between the two 
structures (Ca) and (Cb) . However the structure (Ca) is preferred over (Cb) in \iew of the 
e;q>ected higher reactivity of ring A in comparison to ring B of steroids . Further , ttie 
corresponding Drieding models reveal that (Ca) is comparative^ under less strain and spectral 
values are also compatible witii the values obtained for (XCVMa) and (XCDC). Therefore the 
compound with dc.p. 260*^ 1; is best formulated as 2-[-4-N,N-dimetfaylaminobenzyldiene] 
cholest-4-ene-3,6-dione(Ca). 
EXPERIMENTAL 
AD melting/decoinposiliQn points are imcorrected and e>q>ressed in °C. The i.r. 
spectra were recorded on a Pefkin-Efaner 237 Spectrophotometer. The antr. spectra were run 
in CDCIj on a Varian A-60 instrument with Me4Si as the internal standard and its vahies are 
given in ppm (5) (8,sin^et; br, broad; m, muttq>let; and d, doublet). 
Thin layer chroniatogriq[)fay (TLC) pUtt«s were coated with siUca gel and 
exposed to iodine vapours . Silica gel (20 g) was used for each gram of the material to be 
separated in cohnrni chromatography. Petroleum ether refers to a fraction of b.p. 60-80°. 
3B-Hvdroxy-5,6B-dibipmo-5a-cholestaiie: 
To a sohition of cholesterol (14g, 36.26 m mol) in e&er (100 ml) was added 
gradually Immune solution (9.6 g of bromine in 100 ml of facial acetic acid containing 1 g of 
sodium acetate) with stirring. The solution turned yellow and promptly set to stiff paste of 
dibromide. The mixture was cooled in an ice-bath and stirred with a ^ass rod to ensure 
complete ciystalUzation . The product was then collected by fOteration under suction and 
washed with cold ether acetic acid mixture (3:7) until the fiherate was completely colourless. 
The soUd obtained was air dried to give 3p-hydro}Q'-S,6p-dibrQmo-Sa-cholestane(lSg) 
m.p. 112-11300 (reported'«, m.p. 113»C). 
5,6p-dibiomo-5a-chol6stan-3-oii6 (XCV) 
The dibromide (lOg, 18.31 m mol ) was suspended in acetone (300 ml) in a 
three necked round bottom fbsk fitted with a stirrer and dropping funnel. The suspension was 
stirred for 5 minutes and Jone's reagent (15ml ) was added dropwise in 15 minutes . The 
temperature of the reaction mixture during oxidation was maintained 
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between 0-5° by external cooling. After the addition was complete stirring was continued for IS 
minutes and cold water (200ml) was added. The product was collected on a Buchner funnel and 
washed throughly with water and methanol and air dried to give the dibromoketone (XCV) (8g), 
m.p. 73" (reported'«, m.p. 73-750). 
Chole^-5-en-3-one: 
To a solution of dibr(»noketone (S g , 9.22 m mol) in ether (100 ml) and acetic 
acid (2.5ml) was added zinc dust (7.5g) in small portions durii^ 30 minutes with continuous 
shaking . After conqilete addition the etiiereal solution containing suspended zinc dust was 
fih^ed in separating funnel . The ethereal phase was then washed with water and dried over 
anhydrous sodium sulphate . The oify residue thus obtained on the evqx)ration of the solvent 
was crystallised from metiianol to give the desired product (3.5g), m.p. 127-128" (reported '*, 
m.p., 129 0). 
Cholest-4-cn-3-one(XCIV) 
A sohition of cholest-5-en-3-one (5 g, 13.02 m mol ) in ethanol (50 ml) 
containing oxalic acid (0.6g) was heated under reflux for 15 minutes. The reaction mixture was 
poured into water and extracted with ether . Ether extract was washed with water , sodium 
bicarbonate solution (5%) and water and then dried over anhydrous sodium 
sulphate.Evaporation of tiie solvent left oily residue \ ^ c h was ciystaOised fix)m metiianol in 
cold to give the ketone (XCIV) (3.7 g) m.p., 80° (reported '6, m.p. 81-82°). 
ReactJon of cholest-4-cn-3-one(XCIV) with 4-N,N-dimetfaylaimnobenzaldehyde : 
2-[4-N,NKlimetfaylaniinobenzyIidene]-choIcst--4-eii-3-oiie (XCVIII): 
A mixture of ketone (XCIV) (0.384 g Im mol) and aldehyde (0.223g, 1.5 m 
mol) was treated slowly witti ethanolic potassium hydroxide (4%, 25ml) . The reaction 
mixture was stirred for 3 hours , left overnight at room ten:q>erature. The resultant mixture 
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was diluted with water (SO ml), acidified with dil. HQ. The solid thus formed was filtered 
under suction and crystallised fitnn methanol to give (XCVm) (0.372 g, 72.3%) which 
deconq)08ed at 280*^ . 
Analysis found : C,83.7; H, 10.2; N, 2.7 
CjgHjjON requires : C, 83.88; H, 10.29; N, 2.72% 
V max 3000(an)matic), 1660 (C=0, conjugated), 1615-1580 (C=C), 
1375(tert-amine), 805 (p-substituted benzene)cm'^. 
»H5 7.17 (3H, m, C2'-H,C6'-H,=CH-Ar), 6.64 (2H,br s, C3'-H, C5'-H), 
6.08 (IH, s, C4 -H), 2.98 (6H, s , -N(CH3)2), 1.21 0.89,0.81 
0.75(otfier methyl protons). 
Reaction of 5,6p-dibromo-5a-cholestaii-3-one (XCV) with 4-N,N-
dimelhylammobcnzaldehyde : 2-[4-NJhJ-dime1iylfimmobenzylidene]-choleste,4,6-
dicn-3-one (XCTXT: 
A mixture of dibromoketone (XCV) (0.513g, Im mol) and the aldelQ d^e (0.223 g, 
1.5 m mol) was treated slov^ with etiianolic potassium hydroxide (4%, 2Sml) . The reaction 
mixture was stirred for 28 hours , left ovemi^t at room tenq)erature and &e resultant mixture 
was diluted with water (50ml) acidified with dil. HQ. The organic matter as an oil was extracted 
with chloroform and the solution washed several times with water and dried over anhydrous 
sodhun sulphate. Evaporation of the solvent afforded the conqwund 2-[4-N,N-
dimetfaylaminoben2ylidene]-cholesta-4,6-dien-3-one (XCIX) which was crystallised fi-om 
methanol (0.365 g, 71.25%) dc.p 211". 
Analysis found :C, 84.1; H, 9.8; N, 2.7 
CjgHjiON requires : C, 84.21; H, 9.94; N, 2.72% 
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V max 3000 (aromatic), 1665 (C=0, conjugated), 1600 (C=C), 
1375 (tert-amine), 805 (p-substituted benzene) cm'^. 
iRS 7.71 (3H, m, C2'-H,C6'-H,=CH-Ar), 6.65 (2H,br s, C3'-H, C5'-H), 
5.35 (3H, m, C4 -H, C6-H, C7-H), 3.06 (6H, s, -NCCHj)^), 1.24, 0.87 0.80, 
0.68 (other methyl protons). 
Cholesta-4,6-diep-3-one (XCVI): 
To a solution of 5,6p-dibromo-5a-cholestan-3-one (XCV) (5 g, 9.22 m mol) in 
dimeth i^formamide (50 ml) was added lithium chloride (1 g) and the reaction mixture was 
heated under reflux for 1 hour and then poured into water and extracted with ether. The ethereal 
layer was washed with water , sodium bicarbonate solution (5%) and water and dried over 
anhydrous sodium sulphate. Removal of the solvent gave an oil (4.5g) v^ch was 
chromatographed over silica gel (100 g) . Elution with petroleum ether-ether (12:1) and 
crystallisation fixMn methanol afforded cholesta-4,6-dien-3-Qne (XCVI) (2.5 g) m.p. 79° 
(reported37,m.p. 79-80"). 
Reaction of chol6st2H4, 6-di6ii-3-oiie (XCVI) with 4-N,N-dim6thylfiiiiiao-
benzaldehvde: 2-l4-N.N-dimetfavlaininobeiizvlidene| cholesta-4.6-dien-3-one 
(XCIX): 
A mixture of ketone (XCVI) (0.378g, 1 m mol) and aldehyde (0.223g,1.5 m mol) 
was treated slowly with ethanoUc potassium hydroxide (4%, 25 ml ). The reaction mixture 
was stirred for 17 hours, left ovemi^t at room temperature and ttie resultant mixture was diluted 
with water (SO ml), acidified with dil. HCl. The organic matter was extracted with chloroform 
and solution washed several times with water and dried over sodium sulphate. Evaporation of 
the solvent afforded an oily residue ciystalltsed fi-om methanol to give (XCIX), dc.p. 211°. This 
was found to be similar in all respects with tfie product obtained from 5,6p-dibromo-5a-
cholestan-3-one (XCV) under similar reaction conditions. 
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Cholest^4-ene-3,-6<lione (XCVH): 
Cholesterol (lOg) was suspended in acetone (300ml) in a three necked round 
bottom flask with a stirrer and a dropping funnel. The suspension was stirred about 30 minutes 
and then Jones' reagent (25nil) was added dropwise from the dropping funnel over a period of 45 
minutes . The temperature of the reaction mixture was maintained at 0-5" by external cooling . 
After the addition was complete stirring was continued for additional 30 minutes , and then cold 
water (200 ml) was added . The product was collected by Alteration and washed thoroughly widi 
water and air dried .The crude product was ciystallised from acetone to give the product (XCVII) 
(2.2g, 21.33%), m.p. 122-123" (reported ^*, m.p., 122-123°). 
Reaction of cholcst-4-cne-3,6-dionc(XCVII) with 4-N,N-dimethylamino-
benzaldehyde :2-[4-N,N-dimetfaylammobeiizylidciie]-€holest-4-ene-3,6-dione(Ca): 
A mixture of ketone (XCVII) ( 0.394g , 1 m mol) and the aldehyde (0.223 g, 
1.5 m mol) was treated slowly with ethanoUc potassium hydroxide (4%, 25ml). The reaction 
mixture was stirred for 23 hours, left ovemig|ht at room temperature ,and the resultant mixture 
diluted with water (50 ml) acidified witfi dil. HCl . The solid thus formed was flltred under 
suction and washed several times with water and reciystallisation from methanol gave (Ca) 
(0.346 g, 65.52%) which decomposed at 260". 
Analysis found :C, 81.5; H, 9.5; N, 2.6 
CjgHjiOjN requires : C, 81.66; H, 9.64; N, 2.64% 
V max 3050(aromatic), 1670 (C=0, conjugated), 1613 (C=C), 
1370(tert-amine), 810 (p-substituted benzene)cm" .^ 
iH6 7.65 (3H, m, C2'-H,C6'-H, =CH-Ar), 7.23 (2H, m, C3'-H, C5'-H), 
6.61 (lH,m, C4 -H), 3.0(6H, s, -N(CH3)2 ) , 1.24, 0.88, 0.83, 0.76,0.68 
(other methyl protons). 
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CHAPTER - II 
/CYLATION or ^rmOlDAL 
OLtriN^ 
THEORETICAL 
Friedel-Crafls acylation of alkenes is a well known and old reaction and has been 
widely studied for more tlian 100 years^ '^  . It is well explained as substitution of a hydrogen atom 
by an acyl group which occurs under the infhience of certain acidic catalysts .^ An interesting 
aspect of this reaction is the formation of P,Y- unsaturated ketonic products .^ But, along with 
unconjugate isomers, more stable a,p unsaturated ketones are also produced. Therefore, in order 
to improve the yield and selectivity of acylation of olefins several new acylating agent catalyst 
pairs have been used by dififerent woricers. It is an attenq)t to cover important such exanq)les of 
acylation promoted by different ac)4ating agents andlewis acid catafysts,from tiie literature. 
A . Reaction of alkenes with anhydrides and zinc chloride : 
Deno and Chafetz* reported that interaction of l-methjicyclohexene (I) witii acetic 
anhydride -zinc chloride gives exchisivety 6-acetyl -l-methQ^c^clohexene (H) 
CHjR o 
( I ) (11) 
R=H 
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Later, Groves and Jones'-^  reported further 6xanq)les of acylation of 1-alkyl-
cyclohexenes ( I ) to provide the P,Y - unsaturated ketones ( n ) in 50 - 80 % yield alongwith 
small amounts of isomeric exocycUc p, y unsaturated ketones (m ) . 
O 
II 
I(R=Me,Et,Pi«orBu») n + 
\ CH, 
CHR 
( in) 
It is pertinent to note that in no instance was the a ,p-unsaturated ketone (IV ) formed 
O 
II 
C \ CH3 
CHjR 
( IV) 
Similar products are obtained ^ in case of 1- aUglcyclopentenes. 
CH^R 
V 
CHjR + 
I ^
R' 
CHR 
(V) 
[R=H,Me,Et,Pi«,Bu"] 
(VI) (VII) 
[R' = M e , E t , I V ] 
But in their reinvestigation * the structures ( HI) and (VH ) were discarded in favour of 
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3 , r - cyclohexenyl- 2- oxo- butane ( Vm ) and 3, 1'- cyclopentenyl - 2 - oxo- butane ( DC) 
respectively. 
O 
II CH-C I \ 
CH, ^ ^ 
Q O II CH-C-CH, 
I 
CH3 
(VIII) (IX) 
Exocyclic p, y -unsaturation also occurs' in acylation of 1- melhylcycloheptene (X) to affoixl 7-
acetyl-1-methylcycloheptene (XI) (44%) and 1-acetyl -2-methylene cycloheptane (XD) (25%). 
\ 
CH, 
+ 
\ CH, 
( X ) (XI) (XII) 
Kropp et al*° reported the formation of p, y - unsaturated me&syl ketone ( XTV ) from 3- carene 
(XM) on acetylation. 
(XIII) 
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Beak and Beiger ' ' subjected a number of cyclic and acyclic olefins to react with caibox)1ic acid 
anhydride and zinc chloride in a suitable solvent at ambient temperature and isolated the 
correspcmdtng p , y - unsaturated ketones listed in Table -1 
Table -1 
Olefin Product(s) Olefin Product(s) 
(XV) 
Ri 
^ . , 
n 
(XVIb) 
R CHjjCjHj R —CH3,C2H5, CjH^ 
(xxm) (XXIV) 
(xvn) (xvm) (XXV) (XXVI) 
H A 
(XDC) 
H7C3 
(XXa) 
^ 
(xxvn) (xxvm) 
(XX b) 
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Olefin Product(s) Olefin Product(s) 
(XXI) (xxn) 
(XXXI) 
AT 
(xxxn) 
AT O 
R 
(XXIX) (XXX) 
R O 
(V) 
(XXXIII) (XXXIV) (XXXVI) (xxxvn) 
Ar=CgHj,p-CH30CgH4 
p-BrCgH^.p-CHjC^H,, 
P-FCA 
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The reaction" proceeds with yields of more than 90% for cyclopentene and 
cyclohexene derivatives which have at least one disubstituted carbon. Thus, the 1-alkyl (I) and 
l-aiylcyclohexenes ( XXXni ), methjiidenecyclohexane ( XXIX ) and ethyHdenecyclohexane 
(XXXI) , genendfy give tiie high yields of a sin^e p,y -unsaturated ketone,respective]y. 
The exchisive formation of P,Y -unsaturated ketones is exp^aaed by Dubois and 
Cazaux^^  on the basis of transitition state ( XXXVm ) in which electrophilic attack of acetic 
anhydride zinc chloride complex on the double bond is concerted with loss of the y-hydrogen. 
R . a 
'Z11CI2 \c^ ^ 
H CCR 
> t 
I 
(XXXVIII) 
Beak and Berger", however, suggested that tiie mechanism of the reaction must 
involve at least two steps, as shown in scheme-1, on the basis of kinetic and isotope effect studies. 
Scheme-1 
ZnClj 
\ / 
' C . . C H RDS 
H I 
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OH 
\ 
— Q 
CH, 
I 
C— OAc 
- AcO H 
- C 
- ^ ^ 
O ^ CH, 
I 
^ C - H 
Ac)1atiQn of a -cedrene ( XXXIX ) under smdlar conditions resulted in the 
formation of a mixture of 9-acet34 -8(9) cedrene (XL ) and 9-acetyl-8(15) cedrene (XU) 
in the ratio of 6 to 1. In this reaction^^ tilie p,Y -unsaturated ketone forms first which then 
isomerizes into the more stable a,p -unsaturated ketone. 
.-^ V-
(XXXIX) (XL) 
+ 
CH, 
c=o 
(XLI) 
(B) Other methods of acylation of alkenes: 
Ruzicka et al *'* reported that condensation of 1-methyl cyclohexene (I) with acetyl 
chloride in presence of stannic chloride furnished l-acyl-2-methylcyclohexene (TV). 
CH, 
CHaCQCl^  
SnCl 
(I) (IV) 
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Braude et al '^ reinvestigated the reaction and suggested tiie product to be a 
mixture of isomers (11) and (IV ) on the basis of spectral properties. 
0^ CH3 
(IV) 
o 
(11) 
2-Phenyl -2-butene ( XUT) when treated with siivet hexafluroantimonate (AgSbFg) 
in acetic acid with gaseous hydrochloric acid afforded 3-methyl -2-phenyl-l-penten-4-one ( XLHI) 
as the major product along wifli corresponding a,p -unsaturated product in traces^ .^ 
CfiHj 
(XLII) (XLIII) 
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Hofiftnann and Tsushima*^ carried out the acylation of a variety of olefins (some 
reported earlier) with acetyl hexachloroantimonate (CHjC"*^  OSbClg') in the presence of tertiary 
amine and reported the formation of P,Y -unsaturated ketones to the exclusion of any a,p -
unsaturated isomers(Table-II). 
(Table- II) 
Olefin Product(s) Olefin Product(s) 
(XUV) 
(XXIX) 
(XLVI) 
(XLVIII) 
0^° 
(XLV) 
^-As 
PCXX) 
> - < ^ 
i 
(XLvn) 
(XLIX) 
(LII) 
(unb) 
(Lfflc) 
(Lind) 
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Snider and Jackson^^ used ethylaluminium dichloride as a catalyst for the acylation 
of different alkenes and reported ^ t fliis is an e£Qcient catalyst for Friedel-Crafts acylation to 
produce p, y -unsaturated ketones (Table m) . 
Table-Ill 
Alkene Acylation Agent Product(s) 
CH3COCI 
(CH3CO)p 
PhCOCl R=CH3,Ph 
( I ) ( H ) 
(xvn) 
CH3COCI 
(CHjCO)^ 
,ci 
o 
(xvm) 
o 
(UV) 
H7C. / ^ ^ v ^ (CHjCO)^ 
(XIX) 
(XLIV) 
CHjCCXl 
(LV) 
CI 
O O 
(XLV) (LVI) 
51 
Unsaturated ketones, l-methyl-6-acylcyclohexenes ( n ) were obtained as the 
major products through tiie reaction of 1-methylcyclohexene (I) with acid chlorides in the 
presence of active zinc compound, prepared from Zn/Cu coiq>le and diiodometfaane ^^ . 
Dubois et al^ *' treated tria]k)1etliylenes ( XVn,LVI ) with acid chlorides and 
SnCl4 to yield mixtures of conjugated (LVn ) , and imconjugated (LVm ) ketones as products. 
H3C H H,C RO , H3C R O 
'I I • '1 Ml + ' I I II 
CH3-C= C-R CH3-C=C-C-R' CHj^C-CH-C-R' 
R=CH3 ^' 1^-9 
C(CH3); 
(xvn ,Lvi) (Lvn) (Lvm) 
Acylation of 1-hexene ( XIX ) by acetyl fluoroborate in the presence of acetic 
anhydride at 20" gave a mixture of ( XXa ) and (UX )". 
O 
CH3- CHj- CH2-CH2-CH = CHj ^ CH3- CH2- CHj -CH = CH-CH2-C-CH3 
( ™ > (XXa) 
+ 
o 
H5C4- CH-CHj -C-CH3 
OCOCH3 
(UX) 
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A cation exchanger KU-23 was used by Podberezine et aP^  as catalyst for acylation 
of some branched aUcenes . They reported the formation of a P,Y -unsaturated ketone (UCd) from a 
mixture of ( L X ) and (LXI) when treated with acetic anhydride in flie presence of KU-23. 
II 
CH2= C —CH-CH3 
(LX) 
+ 
CH3 CH3 O 
CH2 "• C — C — C — CHj 
CH3 
H3C CH3 ( L X I I ) 
CH3— C^ C — CH3 
(LXI) 
DISCUSSION 
Friedel-Crafls acyladon of alkenes has been found to exhibit very interesting 
results', with the formation of Pj-unsaturated ketones. These resuhs and also the reason that so 
far no attempt has been made for acylation of steroidal olefins witii acetic anhydiide-ZnClj pair, 
prompted us to attempt the ac^ dation of some easily accessible steroidal olefins in the cholestane 
series. Olefins choosen for the present exploratoiy studies are cholest-5-ene ( LXin ), 3p-chloro 
(LXTV) and 3p-acetoxy ( LXV ) aiudogues. In addition to acylation, synthesis of few derivatives 
of acylated product has been included for the present study . 
9A7 
(LXIV) 
AcO 
(LXV) 
The products obtained have been characterized on the basis of their elemental analysis , chemical 
and spectral evidences. 
54 
Reaction of Cholest-5-ene ( LXIII) with Acetic Anhydride and Zinc Chloride: 
Cholest-S-ene (LXED) was allowed to react with acetic anhydride and dry zinc-
chloride under anhydrous condition at room temperature .The molar ratio of olefin, acetic 
anhydride and zinc chloride was maintained at 1:30:1. Usual work up and column 
chromatogriq)hy over silica gel provided two compounds with m.p. 92° and 125°, alongwith the 
unreacted olefin (LXm ). 
Y8"l7 
/ 
CH3 
(LXVI) 6P 
(LXVn) 6a 
c = o 
Chaiacterization of compound m.p. 92° as 6p-acetylcholest-4-ene (LXVI ): 
The compound,m.p. 92°, analysed for C29H48O |Mt,412] indicated the 
incorporation of CjHjO during Ae course of reaction , suggesting that acylation has occurred. The 
i.r. spectrum of the compound showed a sharp band at 1710 cm'* mdicating the presence of non-
conjugated carbon}^ groiq) *'. Another small band at 1650 cm"* could easily be assigned to C=C 
stretching fi^quency ^^ . Therefore, the molecular conqtosition and i.r. spectral values siiggested 
the presence of an acetyl moiety (CH3CO) in the compound and hence two isomeric structures 
(LXVI) and (LXVn) could be formulated. 
A clear distinction between these two isomers was made possible with the help of 
its more informative n.m.r. spectrum . 
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The n.m.r. spectrum of the compound showed a multiplet centered at 6 5.67 
indicating the presence of a vinylic proton , ascribable to C4-proton .Another distorted doublet at 
5 2.94 (J=5.5cps) integrating for one proton is assigned to C6-a proton (equatorial )^ , rendering 
the acetyl group as axially (p) oriented .Since the observation was compatible with structure 
(LXVI ) , the alternate structure ( LXVE) could be discarded where C6-p proton (axial) would 
have given a peak with J value more than 9 cps^ ^ (as observed in the other compound, m.p. 125°). 
A sharp singlet for three protons at 6 2.14 was due to three methyl protons of acetyl group. 
Signals for other methyl protons were observed at 6 0.90 (C-10), 0.87,0.84 and 0.67. 
In its '^ C-n.m.r. ,signal^ ^ was observed at 5 210.86 assigned to carbonyl carbon of 
acetyl group.Other important signals were observed at 8 142.79,127.15 and 57.88^*^* ascribable 
to C-5,C-4 and C-6 respectively . 
Thus on the basis of above discussion ,coii^ound with m.p. 92" may be 
characterized as 6p-acetylcholest-4-ene (LXVI). Further siq)port to this structure is provided by 
the mass spectral studies (Chapter -HI) and their chemical conversion to the derivatives as 
discussed later. 
Characterization of compound, m.p. 125^as 6a-acetylcholest-4-«ne (LXVII): 
The compound with m.p. 125" was analysed for C29H4gO [ Mt,412] indicating the 
incorporation of an acetyl moiety as in compound (LXVI ) .The i.r. spectrum of the compound 
showed a sharp band at 1710 cm'^  due to a carbonyl group and a small band at 1655 cm'^  assigned 
to carbon -carbon double bond. The high value of carbonyl stretching frequency indicating that it 
is not in conjugation widi the double bond ^"^. The similarity in the molecular compo^tion and 
the i.r. spectrum of this compound with that of compound m.p. 92" suggested diat it could be the 
isomer of 6p -acetylcholest-4-ene ( LXVI). 
oi 
yC=0 ^'r^- • . • • „ 
\ 
CH, \ ( Ace. I],. 
(LXVII) "V T-sr^i^ 
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The n.m.r. spectrum of the compound showed signals at 5 4.99 (lH,m,C4 -vinylic-
H), 3.25 (lH,d,C6p-H , J=11.98cps), 2.17 (3H,s, CH3CO), 1.09 (3H,s,C 10 methyl protons), 
0.88,0.85 and 0.67( other methyl protons). 
It is interesting to note that the chemical shift for C4 -vinylic proton is a£fected by 
the orientation of C6 acetyl substituent .For six membered ring system , axial protons absorbs at 
higher field than do their epimeric equatorial counterparts ^. In our case, v^en the substituent at 
C6 is axially (p) oriented as in compound ( LXVI) , the C4 -vinylic proton appears at 5 5.67. On 
the other hand,when the substituent at C6 is equatorially (a) oriented the signal for C4-vinylic 
proton shifts up-field to 5 4.99 . This up-field shift of the signal is because of the shielding of C4 
proton due to the electron cone of the carbonyl group , which is possible only if the acetyl group 
is equatorially oriented ^. 
The down-field sigrud (at 51.09 ) for CIO methyl protons in this compound as 
compared to compound (LXVI), where the CIO methyl protons are a little shielded due to axially 
oriented carbonyl groiq), also supported the possibility of structure (LXVII) for compound 
m.p.1250. 
Its ^^C-n.m.r. spectrum shows the following characteristic signals for carbons-
212.01 (C=0) ,143.81 (C5), 124.62(C4) and 58.92 (C6)2« . 
Thus on the basis of above discussion compound with m.p. 125° may best be 
characterized as 6a-acetylcholest-4-ene (LXVII). 
The assignment of acetyl groups in the two compounds (LXVI) and (LXVII) is 
also supported by the observation that in mass spectrometry the loss of acetyl group is faster in 
(LXVI) due to its p -orientation [ChapterlH]. 
It is further observed that when compoimd m.p. 92° 6p-acetylcholest-4ene (LXVI), 
is refluxed with acetic anhydride , changes to compound m.p. 125",6a-isomer (LXVII), which is 
supposed to be thermodynamically more stable. 
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Reaction of 6p-AcetylchoIcst-4-ene ( LXVI ) with Hydroxylamine 
hydrochloride: 6fi-Acetylcholest-4-en -I'-oxime ( LXVIII): 
6p-Acetylcholest-4-ene (UCVI) on treatment wi& hydroxylamine 
hydrochloride and sodium acetate Iriliydrate afforded a sit^e white ciystalUne product,m.p. 
184", analysed for Cj^ H j^NO [Mt 427]. 
The Lr. spectrum of the compound showed bands at 3250 and 16SS-161S cm'^  
for -OH,C=N and C=C stretching frequencies respectiveb^ . The chemical compositicm , 
reaction conditions and absence of any band at 1710 cm*^  (as in compound LXVI), in i.r. 
spectrum,hold good for tibe following isomeric structures ( LXVm) and ( LXYIQa). 
(LXVIII) (LXVffla) 
The n.mr. spectnmi of tfie compound exhibiting a multiplet at 5 5.54 integrating 
for one proton was assigned to C4 -vin^c proton . Thus discarding the possibility of structure 
(LXVnia) with no vinyfic proton. Siqiport to the structure (LXVIII) is due to the appearance of 
one distorted doublet at 8 2.85 (J=4.7 cps), ascribable to C6-a proton as in compound (LXVI). 
A sharp singlet for metiryd protons ofCH^C=NOH is noted at 51.80 . The up-field shift of signals 
for this methyl groiq> as conq)ared to methjl protons of acetyl group in compound (LXVI) jfurttier 
supports tile formation of oxime (LXVIII). N.m.r. signal at 6 8.67 was ascribable to -OH of 
oxime. Signals at 8 1.02, 0.90,0.87, 0.81 and 0.65 wwe attributed to oflier metiiyl protons. 
In its '3C-n.m.r.spectrum signal for - C=NOH group caibon was observed at 
5160.25 . Ottier important signals were observed at 143.08, 125.85 , 96.22 and 26.41 ascribable to 
C 5, C 4, C 6 and CH3 -C=N groiq) carbons respectivefy and thus supporting tiie structure 
(LXVIII). 
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Further support to this structure is obtained on the basis of mass fragmentation 
pattern observed {Chapter ID) . 
Baeyer-Villiger Oxidation of 6p-AcetylchoIest-4-ene (LXVI) witfam-Chloro-
pcrbenzoic acid : 5a-Cholestan-6-onc (LXIX), 6-Acetoxycholest-5-ciic(LXXX 6P-
Acetyl-4a-,5-epoxy-5a-cholestane (LXXI) and 6p-Acetyl-5a-cholestan-4-one 
(LXXII) : 
Reaction of 6p-ace^cholest-4-ene ( LXVI) witfi 2-mole equivalent of m-chloro-
peibenzoic acid, using p-toluenesulphonic acid as catalyst, in dark for 28 hours at room 
temperature, after woilc up and careful separation by preparative TLC afforded four compounds, 
two soUd compounds with m.p., 98° and 68-70 ° and two oils A and B . 
98^17 
.c=o CH, 
(LXVI) (LXIX) (LXX) 
OH 
CH, 
c = o 
(LXXI) (LXXII) 
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Ideiitification of compound m.p. 98" as 5a-cholestan-6-onc (LXDC): 
The compound m.p. 98° anafysed for CjT^ie^ indicated the loss of two carbon 
atoms, which is accoimted for by the acetyl moiety loss during fhe course of reaction .The 
compound was identified as 5 a-cholestan -6-one ( LXDC) [m-p.^ "^  ,mixed m.p. TLC, co-TLC and 
spectral properties ]. The formation can be explained by considering the B.V. oxidation , 
hydrolysis of tiie enol ester (LXX) to enol and tfien the ketone as shown (Scheme-2). 
Scheme-2 
ps^n 
I j hydrotysis 
O-C-CH, 
o 
OH 
(LXX) 
o 
(LXIX) 
Chaiacterization of compound m.p. 68-70° as 6-acelDxycholest-5-ene ( L X X ) : 
The conqwund wifli m.p. 68-70° was analysed for CjjUfgOj and its mass 
spectrum gave molecular ion peak at m/z 428, indicating the incorporation of one oxygen atom 
to the substrate ( LXVI) during the course of the reaction . 
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The i.r. spectrum of the compound showed a strong band at 1720 cm'' 
suggesting the presence of an acetoxy carbonyl chromophore (OCO-CHj) or a methyl ester 
function . Another weak band at 1660 cm'' indicated the presence of a carbon -carbon 
double bond . Thus on the basis of molecular composition , i.r. spectral values and reaction 
possttahty, tiie following four isomeric structures (LXX), (LXXa), (LXXb) and (LXXc) 
could be formulated for the compound . 
Y8"l7 
(LXX) (LXXa) 
C - O 
O 
I 
CH, 
(LXXb) (LXXc) 
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The conclusive distinction between the four isomers could be made on the basis of 
its n.m.r. spectrum . The n.m.r. spectrum of the conqx)und showed singlet at 5 2.17 for three 
protons ascribable to methyl protons of aceto?^ ^ ffoup as in structure ( LXX) and (LXXa). Thus 
discarding the structures, ( LXXb) and ( LXXc) where the signal is expected fiirfter downfield at 
about 5 3.00 . The spectrum was devoid of any vinylic proton signal si^esting that the olefinic 
bond is tetrasubstituted which is compatible with structure ( LXX) and discarding (LXXa) also . 
Hence, structure ( LXX) finds preference over the isomeric structures ( LXXa) , (LXXb) and 
(LXXc). Peaks for other methyl protons were observed at 6 1.06, 0.90, 0.87 and 0.62. 
Therefore, in accordance with tiiie analytical and spectral values, the compound 
m.p. 68-70'' can best be characterized as 6-acetoxycholest-5-ene ( LXX). 
The structure finds iurttier support fi-om the mass fi-agmentation pattern observed 
(Chjq)ter III) . 
Characterization of oil 'A' as 6p-ace^l-4a, S-epoxy-Sa-cholestane ( LXXI): 
The oil 'A' was analysed for Cj, H48 Oj, [Mt 428] which again showed the 
incorporation of only one ojg^ gen atom to the compound . 
The i.r. spectrum of the compound showed a sharp band at 1710 cm'' indicating the 
presence of a carbonyl group''^. Another band was observed at 860 cm'' ascribable to epaxy ring. 
Thus, on the basis of above information, reaction possibility and that onfy one oxygen is 
incorporated , the following six isomeric structures ( LXXI) , (LXXIa) (LXXIb),(LXXIc) and 
(LXXId) may be proposed for this compound. 
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X c=o 
CH, 
(LXXI) (LXXIa) 
c=o / 
CH3 
(LXXIb) 
c = o c = o 
CH, 
c = o 
(LXXIc) (LXXId) (LXXIe) 
The n.m.r spectrum of &e compound showed signals at 5 3.29 (IH, d, 
J=12.50cps), 2.86 (lH,d, J=4.12 cps ) and 2.17 (3H, s). 
The doublet Uke peaks at 5 3.29 and 2.86, each int^ating for one proton, are 
best accounted for by C4 -p and C6 -a oriented protons, respectively as in structure ( LXXI) . 
Thus, discarding the possibility of structures ( LXXIa-e) where no signals are expected at such 
downfield. 
Three proton singlet observed at S 2.17 was due to metfiyl protons of acetyl 
(CH3-CO) group. Signals for other methyl protons were observed at S 1.11, 0.99, 0.87 ,0.84 and 
0.62. 
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The ^^ C -n.m.r. spectrum showed signal at 8 208.83 ascribable to carbonyl carbon 
of acetyl group. Other important signals were observed at 5 96.21 , 71.16 and 70.82 assigned to 
C6 , C5 and C4 respectively. 
The formation of the compoimd as an a - epoxide is also accountable on the 
general understanding that fhe reaction occurs from the less sterically hindered a - side ( back 
side) of the steroidal molecules. 
Thus on ttie basis of the foregoing discussion and spectral values , the oil 'A' could 
be characterised as 6p- acetyl- 4a, 5-epoxy-5 a - cholestane ( LXXI) . 
This formulation finds siq)port from the fragmentation pattern observed under 
electron impact ( Chapter M ). 
Characterization of oil' B' as 6p - acetyl-5a- cholestan-4-one (LXXII): 
The oil B' was anafysed for C29H48O2 [Mt,428].The i.r. spectrum of the compound 
showed a broad band at 1680-1720 cm** indicating the presence of more Ihan one carbonyl group. 
No other significant bands were observed in the i.r. spectrum. 
Its n.m.r spectrum gave signals at 8 2.92 (IH, m), 2.81 (lH,d,J=3.79cps), 2.2 
(2H,m), 2.05 (3H, s). 
The multqilet at 5 2.92 and doublet at 5 2.81 each integrating for one proton can be 
assigned to a -methine protons C6 and CS respectively, on the basis of the multiplicity of these 
signals.Whereas the signal at 5 2.2 as a multiplet is easily ascribed to the a-methylene proton^ at 
C3 in structure (LXXII). 
ft r""H 
CH3 
(LXXII) 
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A singlet at 5 2.05 for three protons is ascribable to methyl protons of acetyl 
group. Other methyl signals were observed at 8 1.12, 0.92, 0.88, 0.84 and 0.68. 
It is e?q)ected that (LXXII) is formed from (LXXI) under acidic conditions 
according to the following proposed mechanism (Scheme-3). 
Scheme-3 
OH ^C=^0 ^ 
CH, 
OH C- OH 
/ 
CH, 
(LXXII) 
Thus on the basis of above discusion oil 'B' may best be characterized as 6p-
acetyl-5a-cholestan-4-one (LXXII). 
Further support to this formulation is provided by mass spectral studies 
((Chapter III). 
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Reaction of 3P-chlorocholest-5-ene (LXIV) with acetic anhydride and zinc 
chloride: 3p-Acctoxycholest -5-^ne (LXV) : 
3p-Qilorocholest-5-ene (LXTV) on sunilar treatment of acylation using acetic 
anhydride and diy zinc chloride gave only one product, m.p. 115^ which was identified as 3p-
acetoxycholest-S-ene (LXV) on the basis of m.p., m.m.p. and spectral values^^. 
98^17 
(LXIV) (LXV) 
In this case, the 3p-chlorine was substituted by CHjCOO-group and no 
reaction did occur at the double bond. The formation of ester can be accounted for by tiie 
following process (Scheme-4) which involves neighbouring group participation by C5-C6 
double bond. 
Scheme-4 
CgHjj 
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(CHjCO)p O 
11 
CH, (LXV) 
It appears that the zinc chloride complexes with the halogen in steroid, leading to 
the above reaction, thus rendering C5-C6 double bond unavailable for the Friedel-Crafts 
reaction. 
Reaction of 3P-Acetoxycholcst-S-cne (LXV) with acetic anhydride and zinc 
chloride: 
3p-acetoxycholest-5-ene (LXV) failed to react with acetic anhydride in presence 
of dry zinc chloride under the condition mentioned earlier. In this reaction the unreacted olefin 
was isolated in about 95% yield. 
It is important to note that the desired p,y unsaturated ketone were not obtained 
&omj/^' -olefins in presence of substituents at C3, under our reaction conditions. 
EXPERIMENTAL 
An the mehing points were observed on a Koflar hot plate bat are uncorrected. 
I.r. spectra were obtained in KBr with a Peikin-Ehner 237 spectrophotometer. I.r. values are 
given in cm'^ iH-N.m.r spectra were run in CDCI3 on a dp x 200,(^ x 300 with Me4Si as the 
internal standard. ^^  C-N.m.r. spectra were run in CDCI3 on a (^ x 300 and Gemini 200 
spectrometers with Me4Si as internal standard. Mass spectra were measured on J col JMS D 
and VG70-70H. N.m.r. vahies are given in ppm (6) ( s, singlet; d, doublet; dis. d, distorted 
doublet; br, broad and m, multiplet). 
3P-Chlorocholest-5-eiie (LXIV): 
Freshly purified thionyl chloride (75 ml) was added gradualfy to cholesterol 
(100 g) at room temperature. A vigorous reaction ensued with the evolution of gaseoiis 
products. When the reaction slackened the mixture was gently heated at a tenq>erature of SO-
60° on a water bath for one hour and then poured into water with stirring. The yellow solid thus 
obtained was filtered under suction and washed several times with water and air dried. 
Reciystallisation from acetone gave 3p-chlorocholest-5-ene (LXIV) (85g), m.p. 95-96° 
(reported^', m.p. 96-97°). 
Cholest-5-ene(LXni): 
3p-Chlorocholest-5-ene (LXIV) ( 1 ( ^ ) was dissolved in warm amyl alcohol 
(230ml) and sodium metal (20gm) was added to the solution with continous stirring over a 
period of eight hours. The reaction mixture was wanned occassionaHy .When aU the sodium 
metal was dissolved , the reaction mixture was poured into water acidified with hydrochloric 
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acid and then allowed to stand overnight. A \ ^ t e crystalline solid thus obtained was filtered 
under suction and washed tihorou^ily with water and air dried. The crude material was 
reciystallised firom acetone to provide cholest-5-ene ( LXni ) , (^m), m.p. 94" (reported^" 
m.p. 950). 
Reaction of Cholcst-5-ene (LXIII) with acetic anhydride and zinc chloride: 6p-
Acelylcholest-4-ene (LXVI) and 6a -acetylcholest-4-ene (LXVII) : 
A solution of cholest-5-ene ( LXDI) (2.5g,6.75 m mol) in carbontetrachlohde (40 
ml) was added, in small portions, to a well stirred mixture of acetic anhydride (20ml) and dry 
zinc chloride (Ig) over a period of 40 minutes under anhydrous conditions, at room temperature. 
After tile addition was complete , stirring was continued for a period of e ^ t hours. The reaction 
mixture was poured into ice-cooled water and extracted with carbontetrachloride . The organic 
layer was washed with water , sodiimi bicarbonate (5%) ,again with water and dried over 
anhydrous sodium sulphate. Evaporation of the solvent under reduced pressure afforded an oil 
which was chromatographed over silica gel (SO g) (each fraction of about 2S ml was collected). 
Ehition witii K^t petroleum furnished the starting olefin (LXni) (0.16 g), m.p.^ ° and m.m.p.94''. 
Further elution witii l ^ t petroleum : ether (100:2) afforded 6P -acetylcholest-4-
ene ( LXVI) which was crystallized fi"om methanol (1.15 g, 41.36% ), m.p. 92". m.m.p. witii the 
starting alkene (LXHI) showed depression . 
Analysis Found : C, 84.40; H, 11.54 
C25H48 O : C, 84.46; H, 11.65 % 
V max : 1710 (non-conjugated, C=0), 1650 (C=C) cm'i 
^H6 : 5.67 (IH , m,C4 vinylic H), 2.94 ( IH ,dis.d, J=5.5cps,C6-aH), 
2.14 (3H, s, CH3 - C=0), 0.90 (CIO metiiyl protons), 0.87 0.84 
and 0.67 (other methyl protons). 
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"C-5 : Table IV 
i3C-Chemical shifts in [8 (ppm)] for 6p-acetylcholest -4-ene (LXVI) 
Carbon Chemical Shifts in [5(ppm)] Carbon Chemical Shifts in [6(ppm)] 
Ci 
C2 
C3 
C4 
C5 
c. 
C7 
Cs 
C9 
^10 
Cu 
Cj2 
^13 
Ci4 
Cl5 
38.00 
32.05 
31.69 
127.15 
142.79 
57.88 
27.26 
26.34 
54.31 
38.22 
21.25 
39.96 
42.54 
56.72 
24.14 
C16 
Ci7 
^18 
Ci9 
^20 
^21 
^22 
C23 
C24 
C25 
^26 
C27 
>c= 
CH3 
0 
-c=o 
28.26 
56.24 
12.14 
19.52 
35.78 
18.66 
36.18 
23.85 
39.52 
28.01 
22.56 
22.83 
210.86 
19.02 
Further elution with Ught petroleum : ether (100:5) fiimished 6a-acetylcholest-
4-ene (LXVH), which was crystallized from methanol (0.63 g, 22.66%), m.p. 125° . 
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Analysis Found : C, 84.41 ; H, 11.55 
CjgH g^O requires : C, 84.46 ; H, 11.65% 
V max : 1710 (non-conjugated, C=0), 1655 (C=C) cror^ 
1H5 : 4.99 ( IH, m,C4-vinyfic-H) , 3.25 (lH,dist.d, C6-pH, J=11.98cps), 2.17 (3H,s 
CH3C=q),1.09 (3H, s, C-10 methyl protons), 0.88. 0.85, 0.67 other methyl 
protons. 
"C-6 : Table V 
i^ C-Chemical shifts in [6(ppm)] for 6a-acetylcholest-4-ene ( LXVII) 
Carbon Chemical Shifts in [6(ppm)] Carbon Chemical Shifts in [6(ppm)] 
C i 
C2 
C3 
C4 
C5 
C6 
C7 
Cs 
C9 
^ 1 0 
Cn 
C12 
Ci3 
CM 
c„ 
37.55 
34.92 
30.23 
124.62 
143.81 
58.92 
27.81 
26.50 
54.20 
37.94 
21.44 
39.84 
43.01 
56.50 
24.16 
C16 
c 
^ 1 8 
Ci9 
^ 2 0 
^ 2 1 
^ 2 2 
^ 2 3 
C24 
C25 
C26 
C27 
>c= 
CH3 
0 
-c-o 
28.21 
56.42 
11.99 
20.20 
35.78 
18.64 
36.13 
23.85 
39.48 
28.00 
22.56 
22.85 
212.01 
20.01 
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Reaction of 6p-acetylcholest-4-ene (LXVI) with hydroxylamine hydrochloride and 
sodium acetate trihydrate: 6P-Acetylcholest-4-CD-r-oxime (LXVIII): 
A mixture of 6p-acetylcholest-4-ene (LXVI) (2g,4.85m mol ), ethanol (100ml), 
hydroxylamine hydrochloride (2g) and sodium acetate trihydrate (3.5 g) was heated under reflux 
for 2 hours. Excess of the solvent was removed by distillation under reduced pressure and the 
residue was poured into cold water. The white solid thus obtained was filtered under suction and 
washed saveral times witti water and then recrystallized from a mixture of methanol : acetone 
(4:1 ratio ) to give thick plate like shining crystals of 6p-acetylcholest-4-en-r-oxime (LXVII) 
(1.42g, 68.5%) with m.p. 184° . 
Anafysis found 
C2JH45ON requires 
V max 
1H5 
:C,81.36; H, 11.50; N,3.11 
:C , 81.49; H, 11.47;N, 3.27% 
: 3250 (OH), 1655-1615 (C=NandC-C) cm* 
: 5.54 (IH, m, C4-vinylic), 2.85 (IH, dist. d, C6-aH, 
J=4.7cps), 1.80 (3H, s, CH3 -C=NOH), 8.67 (IH, s, 
=N -OH), 1.02, 0.90, 0.87, 0.81 and 0.65 (other methyl protons). 
13C-6 : Table- VI 
i^ C -Chemical shifts in [8 (ppm)] for 6p-Acelylcholest-4-en-r-oxime (LXVIII) 
Carbon Chemical Shifts in [5(ppm)] Carbon Chemical shifts in [5(ppm)] 
Ci 
C2 
C3 
C4 
C5 
c, 
C7 
38.93 
32.92 
39.20 
125.85 
143.08 
96.22 
33.40 
'16 
'17 
'18 
'19 
'20 
'21 
'22 
28.43 
56.41 
12.93 
19.82 
35.97 
18.79 
36.33 
Table Contd... 
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Cs 
C, 
^10 
Cn 
Ci2 
Cl3 
Ci4 
C,5 
32.91 
49.92 
37.89 
21.53 
40.29 
42.74 
57.11 
23.38 
^23 
C24 
C25 
^26 
^27 
>C=NOH 
CH3-C=N0H 
23.82 
39.67 
28.11 
22.68 
22.94 
160.25 
26.41 
Reaction of 6p-Acetyicholest-4-ene (LXVI) with m-chloroperbenzoic acid: 5a-
Cholestan -6-one (LXIXX 6-^cetoxycholest-5-epe (LXX), 6p-acc1yl-4a, S-epoxy-
5a- cholestane (LXXI) and 6p-ace^l-5a-cholcstan-4-one (LXXII): 
To a solution of 6p-acetylcholest-4-ene (LXVI) (2.5 g, 6.06m mol) in chlorofonti 
was added m-chloroperbenzoic acid (2 mole eqmvalent) and a few crystals of p-toluenesulphonic 
acid monohydrate as catalyst and the reaction mixture was allowed to stand at room temperature 
in dark for 28 hours. The reaction mixture was then poured into water and organic layer was 
washed with water, sodiumbicarbonate (5%), sodium fliiosulphate (5%), again with water and 
dried over anhydrous sodium sulphate. Chloroform was then removed by distillation under 
reduced pressure and the oil obtained was subjected to thin layer chromatography on plates coated 
with silica gel and the developer as a mixture of light petroleum : ether (150 ml, 2:1 + 10 drops 
methanol). The bands obtained were maiiced when exposed to iodine and then separated. 
The upper first band on extraction with ether followed by evaporation of the 
solvent yielded 5a-cholestan -6-one 7^ (LXDC), which was recrystallized from methanol (0.28g) 
m.p.980. 
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The second band on extraction with ether followed by evj^ration of the soh^ ent 
yielded 6-acetoxycholest-5-ene (LXX) which was recrystallized from methanol (0.52 g,20.07%) 
m.p.68-70° 
Analysis found :C , 81.36 ;H , 11.28 
C29H48O2 requires : C , 81.30; H, 11.21% 
V max 1720(CH3CO -) 1660(C=C) cmi 
O 
IH6 2.17 (3H, s, CH3-C-O-), 1.06, 0.90, 0.87, 0.84 and 
0.62 (otiier methyl protons ). 
Third band (lower second ) on similar extraction and evaporation of solvent afforded 
6p-acelyl-4cx, 5-epoxy-5a-cholestane (LXXI) as an oil 'A'. 
Analysis found : C , 81.34; H,11.26 
CzijHwOj requires : C, 81.30; H, 11.21% 
V max .1710 (non-conjugated C=0), 860 (epoxy ring) cm"^  
1H5 :3.29 (lH,a,C4-p proton, J=12.50 cps), 
2.86 (lH,d,C6-a proton, J= 4.12 cps), 2.17 
(3H, s, CH3 -CO), 1.11, 0.99, 0.87, 0.84 and 
0.62 (other methyl protons). 
13C-5 : Table-Vn 
^^ C- Chemical shifts in (6 (ppm )) for 6p-acetyl-4ot, 5-epoxy-5a-cholestane (LXXI) 
Carbon Chemical Shifts in [8(ppm)] Carbon Chemical shifts in [5(ppm)] 
C16 28.16 
Ci7 56.29 
C18 11-97 
Table Contd. 
c, 
C2 
C3 
36.23 
32.37 
42.44 
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C4 
C5 
C6 
C7 
Cs 
C9 
^10 
Cu 
C12 
Cj3 
CM 
c„ 
70.82 
71.16 
96.21 
30.08 
29.46 
52.09 
36.11 
21.49 
39.57 
42.64 
56.90 
24.02 
Cj9 
^20 
C21 
^22 
C23 
^24 
^25 
^26 
^27 
>c=o 
CHj-C-^ O 
20.36 
34.55 
18.76 
35.82 
23.95 
39.50 
28.06 
22.65 
22.90 
208.83 
27.70 
Last band (fourth band) on extraction with ether and evaporation of the solvent 
furnished 6p-acetyl-5a-cholestan-4-one (LXXD) as oil "B' 
Analysis found 
C29H48O2 requires 
Vmax 
IH6 
:C,81.34 ;H,11.24 
: C,81.30 ;H,11.21% 
: 1680-1720 (more than one carbonyl group ). cm~^  
: 2.92 (IH, m, C6-a-proton ), 2.81 (lH,d, C5, J=3.79 cps) 
2.2 (2H, m, C3 methylene), 2.05 (3H, s, CH3CO-), 
1.12, 0.92, 0.88, 0.84 and 0.68 (other methyl protons). 
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Conveision of 6p-aceylcholest-4-eiie (LXVI) to 6a-acetylcholcst-4-enc (LXVII): 
t i 
To a solution of 6p -acetylcholest-4-ene (LXVI) (0.200gpi) in carbo t^racWoride 
(5ml) was added acetic anhydride (2ml) and refluxed on water bath for 30 minutes . The reaction 
mixture was then poured into water and extracted with carbontetrachloride. The organic layer was 
washed with water, sodium bicarbonate (5%) and again with water and dried over anhydrous 
sodium sulphate .The solvent was removed under reduced pressure and oil thus obtained was 
reciystallized to afford 6a-acetycholest-4-en6 (LXVII), (0.155 gm), m.p. 125°. 
Reaction of 3P-chlorocholcst-5-enc (LXIV) witii acetic anhydride and zinc chloride : 
3P-Acetoxycholcst-5-ene (LXV): 
A solution of 3p-chlorocholest-5-ene (LXIV) (2g) in carbontetrachloride (40ml) 
was added in small portions , to a well stirred homogenus mixture of acetic anhydride (20 ml) 
and diy zinc chloride (Ig) over period of 40 minutes under anhydrous conditions, at room 
temperature. After the addition was complete, stirring was continued for a period of 15 hours. 
The reaction mixture was poured into ice-cooled water and extracted with carbontetrachloride. 
The organic layer was washed with water, sodium bicarbonate (5%), again with water and 
dried over anhydrous sodium sulphate. Removal of the solvent afforded an oil which was 
crystallized from acetone to give 3p-acetoxycholest-5-ene( LXV),(1.60g), m.p. and m.m.p. 
115» (reported 2«,m.p. 116"). 
3p-Acetoxycholest-5-ene (LXV): 
A mixture of cholesterol (5g) , pyridine (75ml) and acetic anhydride (5ml) was 
heated on a water bath for 2 hours . The resulting brown solution was poured onto crushed ice 
water mixture with stirring. A light brown solid thus obtained was filtered under suction, 
washed with water and air dried . The crude product on reciystalKzation from acetone gave 
pure 3p-acetoxycholest -5-ene (LXV), m.p. 115" (reported 8^, m.p. 116"). 
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Reaction of 3P-acelDxycholest-5-eiie (LXV) with acetic anhydride and zinc chloride 
Similar treatment of 3p -acetoxycholest-5-ene (LXV) with acetic anhydride and 
zinc chloride as discussed earlier gave no new compound but the starting olefins (LXV) (TLC. 
and CO- TLC.) as an oil which was ciystallized from acetone, m.p. and m.m.p.^.ll5°. 
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CHAPTER - III 
DISCUSSION 
A survey of literature revealed that no systematic mass spectral stu^ of 6-acetyl 
and dieir derivatrves of steroidal compounds has been reported. In the previous chapter we have 
described the preparation of a number of such steroidal compounds. This prompted us to examine 
the mass spectra of these confounds as an attempt to establish spectra- structure relationship. The 
compounds included in the study are 6p-acetylcholest-4-ene ( I ), 6a-acetylcholest-4-ene ( n ), 
6p-acetylcholest-4-en-I'-oxime (in ) 6-acetoxycholest-5-ene ( IV ), 6p-acetyl-4(x, 5-epoxy-5a-
cholestane (V ) and 6p-acetyl- 5a-cholestan-4-one (VI). 
The first three compounds (I-III) are structurally very close to each other. It was 
anticipated that they will follow similar fi'agmentation pattern thus offering a simple and effective 
method of their characterization by mass spectrometty. It is gratifying to note that this indeed 
seems to be the case. 
The last three compounds ( FV-VI ) also show somewhat similar fi'agmentation 
pattern with the difference that they also show the characteristic fi'agmentation pattern of epoxy 
steroids^  and 4 & 6-ketones of steroids -^ ^. 
c = o ,c = o 
CH, 
( I ) (11) 
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98^17 CgHjy 
(III) (IV) 
CgHj^ CgHj7 
( V ) (VI) 
In the fibrst series ( I-UI ) only the mass spectrum of 6p-acetylcholest-4-ene (I) 
has been discussed in detail and this may be considered as the representative model for the 
other two compounds ( n & HI). 
6p-Acetylcholest-4-ene (I) and 6a-acetylchoIest-4-ene (U) being the isomer 
show almost the same ion peaks with the difference in the relative abundances (Fig. 1-2). 
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The mass spectrum of 6p-acetylcholest-4-ene ( I ) (Fig.l) gave a molecular 
ion peak at m/z 412 ( C29H48O ). Other significant ion peaks were observed at m/z 397 
(Mt -CH3), 384 (Mt -CO/CjH,), 370 (Mt - CH2=C=0 ), 369 (Mt -CH3CO), 299 (Mt -
CgHi^ , side chain) , 255 (m/z 369 -^^17 +H ), 247 (CigHj, ), 243 (C17H23O ), 229 
(CigHjiO), 219 (CijHjjO), 215 iC,,H,,0), 203 (C^,H^p), 151 (CioHijO), 175 (Mt -
237),163 (C„H,jO),161 (01^7X159 (C.^H^./C^fi^p), 149 (C,oH,30), 135 (CAiOX133 
(C5H5O), 121 (C5H13) and 109 (CgHg). 
The fiagmentation leading to the formation of interesting and important, ions 
have been suggested in the following schemes, which are tentative in absence of 
appropriate deuterated and other studies and need further siq)port, but have been considered 
on die basis of known frs^inentation in such compoimds .^ 
397(M1:-CH3): 
This ion obvious^ results by ^e loss of a meth)d groi^ fi-om the molecular 
ion. Loss of methyl groiq)(s) fi-om steroids is of common occiirence*. This may be tfie loss 
of CIO-CH3, CI3-CH3 or metiiyl of acyl group. Most preffered loss is likety to involve 
CIO-CH3 scheme-1. 
Scheme -1 
Ps^iT 
HO= C \ 
Mt 412 (T) m/z 397 
82 
m/z 384 (Mt-CH^^CH^) and 383 : 
This fragment ion corresponds to the loss of mass unit 28, which is best 
regarded as the loss of CO or CH2=CH2 from molecular ion m/z 412 due to ionization of 
double bond as reported earlier^ ,which on further loss of hydrogen give ions m/z 383. 
Scheme-2 
p«Hi7 
-C-O 
CH, 
Mt 412 (T) 
m/z 384 
-CO 
m/z 384 
98^17 
c=o / 
CHj 
m/z 383 
98^17 
CH, 
c=o 
m/z 383 
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m/z370 (Mt-C,H,0): 
These two peaks in the mass spectrum of compound (I) could be of significance 
in the characterization of the ace^ moiety in the compound .^ The ion m/z 370 corresponds to 
the loss of ketene (CH2=C=0)2 firom the molecular ion. 
Scheme -3 
p«Hi7 9A7 
m/z 369 (a) 
The ion m/z 370 is die molecular ion for cholest-S-ene and gives the peaks 
observed in the mass spectrum of cholest-S-ene .^ 
m/z 369 
This fri^^ient ion can arise by a number of different fragmentations which can be 
considerd as shown in fhe schemes 4-8 explaining dus being observed as the base peak. 
84 
Mt 412(1") 
in/z369(;b) 
98^17 
Scheme -5 
98^17 pgHn 
M1:4l2(r) m/z 369 (b) 
Scheme-6 
S5 
9^\i 
CH, 
c = o 
98^17 
y 
CH, 
c = o 
CH, 
,C = 0 
p8"l7 
in/z384 m/z 369 (c) 
Scheme-7 
/ c=o 
CHj 
m/z 384 
98^17 
m/g 369 (d) 
Scheme-8 
98^17 pgHn 
m/z 384 m/z 369(e) 
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m/z 299 (Mt-CgH,7. side chain): 
The loss of side chain is of regular occurence in the mass spectra of steroidal 
compounds^ '^ . It can be shown to occur by three different modes. 
Mt 412 (T) m/z 299. 
Scheme-10 
or 
.c = o 
98^17 
CH, 
Mt 412 (T) m/z 299. 
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Scheme-11 
Mt 412 (T) ni/z299 
m/z 255 [m/z 369-114 (C8H17+H)] : 
The ion m/z 255 corresponds to the loss of side chain and hydrogen from the base 
peak ions m/z 369. 
Scheme-12 
m/z 369(c) ^ S ^ i j 
^c = o CH, 
m/z 256 
CH, 
c = o 
m/z 255 
Scheme-13 
m/z 369 ( e ) ' ^ 8 " l 7 , 
m/z 256 m/z 255 
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m/z 247 : 
The ion m/z 247 corresponds to the loss of ring A and B from molecular ion m/z 412 
due to the ionization of the double bond as reported earlier^ . 
Scheme-14 
98^17 
CH, 
C=0 
CgHj7 
c=o 
CH3 
Mt 412 (T) 
98^17 
-H 
^8^17 
m/z 247 
98^17 
89 
CgHi7 
Mt412 (T) 
Scheme-15 
V»"17 Y8"l7 
m/z247 
i n / z 2 4 3 : 
The ion m/z 243 can be accounted for by considering the hydrocarbon 
fragmentation resulting in the loss of ring D alongwidi side chain and the methyl ffovtp. The 
mechanism is suggested in the following scheme -16, which finds a Utile 8iq)port by the fact that 
m/z 257 is also observed in the spectrum with relative abundance 4.8%. 
90 
pgHiT 
CgH^ 
CH, 
c=o 
Scheme-16 
V -CH3. 
V CH, CH, 
,c=o 
M+ 412 (I") 
CH, 
c=o 
m/z 258 
*. -CH, 
y 
CH, 
c=o 
m/z 243 
c=o 
m/z 257 m/z 243 
Ion m/z 243 can also be shown to arise from ion m/z 397 in the following manner. 
Scheme-17 
pS^iT 98^17 
CH, 
C=OH 
m/z 397 m/z 243 
91 
m/z229 
The formation of ion m/z 229 may be e:^lained in the following manners. The 
accurate mass measunnent will be able to predict the relative contribution of the proposed ions 
for mass 229. 
Scheme-18 
c=o 
Mt412(r) m/z 272 
m/z 229 
Scheme-19 
92 
C A T 
-C3H17 CH=CH2 
m/z 369(e) m/z229 
Scheme-20 
CgHj7 
•^g^iT^H-CH;^^ 
m/z 369 (c) m/z 229 
m/z 219: 
The ion m/z 219 may be formed by the loss of side chain, ring D and part of ring C 
in &e following manner. 
95 
Scheme-21 
CgHi7 V8"17 
Mt412 (T) 
9»"17 
05 
C=OH 
CH3 
in/z215 
m/z219 
A significant peak is observed at m/z 215. This ion peak may be e?q)]ained'' in 
the foflowing manners: 
Scheme-22 
a? 
CsO+ 
m/z 299 m/z 231 m/z 215 
Scheme-23 
94 
m/z 369(c) 
98^17 
/ 
CH, 
C-O 
CH, 
c=o 
m/z 215 
Scheme-24 
m/z 369(e) 
CgHi, 
m/z 215 
95 
m/z 214 and 213 
m/z 229. 
These ions may be obtained by the loss of a methyl radical and a hydrogen from 
Schenie-25 
oS^ c ^ 
m/z 213 m/z 213 
Scheme -26 
-CHj 
m/z 214 
96 
+/oT ^ " 1 +/or 
ni/z213 m/z213 in/z213 
Scheme-27 
ni/z213 in/z213 m/z213 
m/z205.204.203.189 and 187 
Common fragmentations seem to be responsible for the formation of ttiis cluster 
of peaks and thus, an attempt is made to show the various fragmentations^ leading to these ion 
fragments as follows : 
Scheme-28 97 
98^17 V8"l7 
-CH, 
•c.t) 
C=OH 
^ ^ m/z205 
in/zl89 
m/z204 
Scheme-29 
98^17 
iii/z272 m/z203 m/z203 
98 
Scheme-30 
ni/z384 m/z271 in/z203 
Scheme-31 
in/z219 ni/z203 
+/or 
99 
m/zl75 
Scheme-32 
Mt412 m/zl91 in/zl75 
Scheme-33 
-CO 05 
+ 
m/z 203 in/z^X75 
m/z 163 
The formation of this ion can be ascribed to the migration of hydrogen fix>m C6 
to C4 and then ^ e loss of ring C and D as shown below : 
Scheme -34 
100 
c=o / 
CH, 
Mt412(r') 
9«Hj7 
CH, 
c=o 
c=o 
m/z 163 
I 
etc 
+/or 
c=o 
m/z 163 
• 
etc 
/ 
CHj 
m/z 164 
c = o 
-H 
c=o 
CH, 
c=o 
m/z 163 
101 
m/ziei 
A very significant peak is obtained at m/z 161. Fonnation of this ion is somewhat 
in the same manner as reported in case of 6-nitrocholest-5-ene^ . 
c=o / 
CH3 
Mt 412a"') 
98^17 
Scheme-35 
S^^M 
/ 
CH, 
,c=o 
-CH3CO 
m/z 204 m/z 161 
This ion can also be shown to arise from ion m/z 229 by the loss of 
(CH2=C(CH3)CH=CH2 or from m/z 203 by the loss of ketene moietyl 
Scheme-36 
102 
^5^ -ezjc^H^) 
m/zl61 
Scheme-37 
-CH2=CO 
ni/z203 t m/zl61 
m/z 159 : 
This ion may be shown to arise from daughter ion m/z 384 by the loss of ring C 
and D along with side chain and the acetyl groiq). 
Scheme-38 
103 
c=o 
CH, 
in/z384 
c=o 
CH, 
in/z271 
-CH3CO 
m/z228 
,C=0 
CH3 
m/z203 
i -CH3CO 
m/zl59 
Other possible routes for the genesis of ion fragment m/z 1S9 can be considered 
from m/z 175. 
Scheme-39 
104 
-CH3+H 
-CH3&H 
+/«• +/or 
in/zl59 
^-^CMD: 
m/zl75 
-CH3 
+ 
in/zl59 
Scheme-40 
+ 
in/zl59 
+/or 
in/zl59 
T l cV 
"^c^ 
" + 0 . 
in/zl60 
H 
• 
-H 
-
r Y kA^ 
in/zl59 
+/or 
c=o 
m/z 159 tn/z 
C=0 
159 
CO 
m/z 131 
-CO 
105 
m/z 149 and 133 : 
The ion m/z 149 may arise from ion m/z 164 which on further loss of methyl 
radical and hydrogen gives ion m/z 133 according to the following scheme-41 . 
Scheme -41 
-CH, 
m/z 149 
m/z 164 1 CH3&H 
m/z 133 
m/z 151 and 135 
These two ions ntay arise by the loss of ring C,D and part of ring B from 
molecular ion M1412 as shown below (scheme -42 ) 
Scheme -42 
9A7 V8"17 98^17 
CH, 
Mt 412(r) 
106 
- H 
m/zlSl 
+ 
.C=OH 
-CH3 
oo-^  
m/z 135 
The ion m/z 151 can also arise according to the following scheme. 
Scheme-43 
c=o / 
CH3 
Mt 412 (I") 
CgHj^ 
G ^ 
98^17 
CH, 
c=o / 
CH, 
,c=o 
9^n 
m/z 151 
107 
m/z 121 : 
This ion m/z 121 could arise by the loss of ring C & D and part of ring B along 
with acetyl group in the following manner. 
Scheme-44 
9A7 
Mt 412 (T) 
y8"i7 
m/z 369(b) 
etc 
98^17 
0 ^ 
i 
ex. 
m/z 121 
m/z 109 (CgHij) 
The loss of ketene from daughter ion m/z 151 could give rise to ion m/z 109. 
Scheme-45 
-CH2=C=0 
m/z 151 m/z 109 
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The mass spectrum of 6p-acetylcholest-4-en-r-oxime (HI) (Fig-3) is quite 
comparable wifli that of the 6p-acetylcholest-4-ene (I) (Fig.l) and 6a-acetylcholest-4-ene (II) 
(Fig.2). The molecular ion peak of (IE) was observed at m/z 427 (C29H49NO ). Most of the 
fragment ions observed in the spectrum of (III) corresponded to the ions obtained and discussed in 
the spectrum of (I) and (II) with a difference of fifteen mass units. Some significant 
corresponding peaks obtained are m/z 412 (Mt-CHj), 41 l(Mt-0), 409 (Mt 'Up), 395(Mt -CH3 
& OH ), 385 (Mt -42), 384(Mt -43), 370 and 369 (Mt -oxime moiety ), 286 (M+ -140), 180 
(Ci,Hi,NO) and 166 (CioHigNO). 
In the following discussion we have explained the genesis of only those ions which 
seem to be caused by the oxime part of the compound. 
m/z412(]Vtl:-CH3)and411: 
The loss of methyl radical is of common occurence in steroids^ . In our conq)ound 
it could be the loss of the angular methyl groiqwi or the methyl attached to the oxime of the 
compound. 
Scheme -46 
9A7 9A7 
/ N = C - C H 3 
HO HO 
/ N = C ; C H 3 
98^17 
C=^> OH 
m/z 412 Mi^  427 (DT) m/z 412 
109 
p8"l7 
-CH3&H, 
-CH3&H 
98^17 9A7 
HO ^ ^ 3 
p8"l7 
in/z411 in/z412 ni/z411 
+/or 
CH3 OH 
m/z411 
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The ion m/z 411 could also be obtain by the loss of oxygen from the molecular 
ion. The loss of oxygen is a characteristic fragmentation of oximes^ . 
Scheme-47 
CgHly 
C=Nv 
CH 
Mt427(Iir) 
m/z 410 
m/z409(Mt-H2O): 
This ion corresponds to the loss of water molecule from the molecular ion . The 
loss of water molecule is also of common occurence in oximes^ . 
Scheme-48 
98^17 CgHn 
m/z 394 
Mt427(Iir) m/z 409 
m/z395(Mt-CH3+OH): 
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These firs^ment ion peaks correspond to the loss of methyl and hydroxyl group 
from flie molecular ion. Such loss is observed from other daughter ions also in the spectrum . 
Scheme-49 
CH3 OH 
Mt427(Iir) 
98^17 
OH 
m/z 412 
Y^ll 
m/z 395 
m/z385(Mt-42): 
The genesis of this may be shown in the foDowing matmer, which on further 
fragmentation may gve tiie ions as shown below: 
Scheme-50 
CgHj^ 98^17 
HOJ-N=C-CH N= C- CH 
Mt 427 (UT) 
112 
CgHjy 
HO 
in/z370 
m/z369 
9^n 
m/z353 
I 
etc 
etc 
ni/z340 
113 
in / z384 (Mt -OH&CN) 
The mechanism for the fomiation of this ion is somewhat similar to the ion m/z 385. 
In this case it may be the migration of methyl radical instead of hydroxyl group from oxime carbon 
to C4 and then loss of -OH &, CN occurs as shown below in scheme-51. 
Scheme-51 
LgHi7 
*V^=N 
CH, 
\ 
OH OH 
W. 427 (UT') 
CH3 C = N 
V8"l7 
m/z384 
m/z 370 and 369 : 
The genesis of these two ions could be of significance in justifying the oxime of 
acetjl moiety (CH3C=N-OH) in the compound. The ion m/z 370 corresponds to the loss of mass 
unit 57 (CH2=C=N-OH) from the molecular ion (scheme-52). 
Scheme-52 114 
CgHi7 
H - O ^ OH 
Mt 427 (HT') 
ys^i? 
m/z370 
This ion tn/z 370 being the molecular ion for cholest-5-ene gives the peaks 
observed in the mass spectrum of cholest-5-ene reported earlier^ . 
The formation of ion m/z 369 could be in the same manner as in case of compound 
I and n (scheme 4-5). 
This ion coiild also arise by loss of methyl radical from ion m/z 384 (scheme-53). 
Scheme-53 
m/z 384 
98^17 98^17 
m/z 369 
etc 
98^17 
m/z 369 
m/z 286 and 272 
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The genesis of these two ions could arise by tiie fragmentation of ion m/z 287 as 
shown in scheme-S4. 
Scheme-S4 
p8"l7 
-CH2=CH-C8Hi7 
Mt 427 (HT) m/z 287 
N CH, 
O C-CH, V 
CHj ct? 
C 
II 
N, 
m/z 272 
OH 
CH3 OH 
m/z 286 
m/z 286 
m/z 180 and 166 
Scheme-55 
116 
98^17 98^17 
C = NH / \ 
CHj OH 
Mt 427 (DT) m/z ISCKCjjHjgNO) 
Scheme-56 
98^17 9«^17 
m/z 166 
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The fii^mentations leading to some significant ions in compound (m) similar to the 
fit^^ientation observed in case of compound (I) are given in Ifae Table-1 . 
Table-1 
Daughter ion(s) Source of ion(s) Scheme(s) 
m/z m/z 
1 
3 
4,5 
9,10,11 
18 
16,17 
14,15 
22 
21 
18 
22 
28 
29 
32 
34 
42,43 
41 
35,36 
44 
412 
370 
369 
314 
299 
287 
273,258 
256 
247 
246 
234 
229 
230 
220 
219 
206 
179,178 
166,165,150 
164 
161 
121 
427 (M+) 
427 
427 
427 
427(Mt-CgHi7+*CH3) 
427 
427 
369 (Mt - Side chain) 
427 
314 
427 
427,287 
246 
427 
427 
427 
427 
427 
179 
427,229 
427 
00 
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The mass spectrum of 6-acetoxycholest-S-ene (IV) (Fig. 4) gives a prominent 
molecular ion peak at m/z 428 (C29H4,02) and base peak at m/z 385. Most of the frj^ment ions 
observed in its spectrum corresponded to the ions obtained due to the hydrocarbon fragmentation 
of tiie conqwund , as discussed in the spectrum of compound (I) , with a difference of mass unit 
sixteen (Table-2) . The spectrum becomes quite complicated in the sense that it is giving ttte 
fri^pient ions corresponding to the fragmentations of 5 ^ - cholestan-6-one^ >^ , cholest-4-en-6-
one^ as well as cholest-S-ene'' , which are obtained as dua^iter ions in this case . However , a 
few firi^pientations triggered by ionizations of acetate moiety or its influence , are disscused as 
follows . 
m / z 3 8 6 ( M t - C H , = C = 0 ) : 
This ion corresponds to the loss of ketene^ molecule from the molecular ion. 
Scheme-57 
98^17 98^17 
H /''•'O 
"/ ^ ic=o CHj 
Mt428 (IVO 
m/z 386 
p8"l7 
m/z 386 
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This ion m/z 386 being the molecular ion of cholestan-6-one gives the peaks 
observed in the mass spectrum of cholestan-6-one *^' . 
m/z 385 
The ion peak at m/z 385 is found to be the base peak of the spectrum. The genesis 
of this ion m/z 385 can be shown by the following different modes (schemes-58-61). 
Scheme-58 
CgHi7 98^17 Cs^i? 
0x12= CHj 
CH, 
Mt 428(IV") 
V7 
1 
= C — CH3 
m/z 413 
Scheme-59 
1 
CH3 
m/z 385 
| - C H . 
m/z 370 
r8" i7 98^17 98^17 
m/z 385 M+ 428(IV"') 
120 
Scheme-60 
98^17 
in/z370 -CH3 
-CH,= CIL 
O - C — C H , 
9«^17 
9«Hi7 
Scheme-61 
98^17 
98^17 9*^17 9«^17 
-C£^ 
M+428 (IV"') in/z413 
121 
98^17 
in/z370 
in/z385 
m/z 384 (Mt -CH,CO+H): 
This ion corresponds to loss of ace^ mdety and a hydrogen from the molecular 
ion in the following manner. 
Scheme-62 
CHj-C = O 
Mt428 (IV) 
Ps^n 
m/z 384 
p8"l7 
This ion m/z 384 corresponds to the molecular ion of cholest-4-en-6-one 
122 
m/z373 
A very prominant peak at m/z 373 could arise due to the loss of ring A according 
to the literature procedure .^ 
Scheme-63 
98^17 
Mt428 (IV') 
9A7 
c=o 
98^17 
CH, 
98^17 
m/z 371 (m/z 413-42) 
A significant peak is observed at m/z 371. The formaticm of this ion could be 
explained in the following manner. 
Scheme-64 
123 
98^17 98^17 CgHj7 
in/z413 in/z371 
m/z370 
The higjh intensity of this fragmentation peak suggests that it is being obtained by 
different routes and appear to be faiify stable, v^ch can be accounted for t^ the following 
scheme-6S, alongwith fkit possibility of loss of methyl from the ions m/z 385 as shown eailier 
(scheme^S8-61) 
Scheme-65 
98^17 98^17 
-CH3+CH3CO 
Mt 428 (IV') m/z 370 
124 
m/z 369 and 368 : 
These two ion peaks with h i ^ relative abundance are ascribable to the loss of 
acetate moiety and acetic acid^ respective^ from the molecular ion.The ion m/z 369 could also 
be obtained by loss of hydrogen from m/z 370 or by loss of carbondioxide from m/z 413. 
m / z l 6 5 . 1 5 1 . 1 3 7 a n d l 2 3 : 
This set of small peaks m ^ arise from tiie ion m/z 413 according to the 
following scheme-66. 
Scheme-66 
m/z 413 
98^17 98^17 
=^^ m/z 137 
m/z 165 
m/z 151 
-CO 
m/z 123 
125 
Table-2 
Daughter ion(s) 
m/z 
413 
400 
399 
315 
300 
288 
274,259 
247 
247 
235 
231 
230 
221,220 
207 
180,179 
167,166,151 
165 
Source of ion(s) 
m/z 
428(Mt) 
428 
428 
428 
428 
428 
428 
428 
315 
428 
247 
428 
428 
428 
428 
428 
180 
Scheme(s) 
1 
2 
2 
9,10,11 
Mt-(C8Hi7&CH3) 
18 
16 
14,15 
22 
21 
22 
35 
28,29 
32 
34 
42,43 
41 
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The mass spectrum of 6p-acetyl-4ot,5-epoxy-5a-cholestane(V) (Fig.5) on critical 
examination shows that it has a fragmentation pattern similar to that observed in case of 6p-
acctylcholest-4-ene (I), discussed earlier, as it is obtained by loss of oxygen from the molecular ion 
(M^ 428). The fragment ions are almost the same or with a difference of mass unit 16 due to 
oxygen as epoxide. However, some fragmentation due to the epoxy ring ionization need some 
comments which are as follows: 
m/z399(Mt-CHO): 
One of the characteristic fragmentation of epoxy compoimds^ is the loss of CHO 
gioup from the molecular ion and this fragmentation could occur in this compound (V) also 
(scheme-67). 
Scheme-67 
CgHn 
Mt428(V) 
^^8^17 
-CH3CO 
m/z356 
CH3 
c = o 
CsfflT 
m/z 399 
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m/z 386 (Mt-ketene) and 368 (m/z 386-H,0): 
This ion corresponds to die loss of ketene from the molecular ion, which shows 
loss of water to give ion peak at m/z 368 . 
Mt428(V) 
V«"l7 
-CHj = CO 
Scheme-68 
m/z 386 
9«^n 
m/z 368 
By comparing the mass spectra of conqwunds (I), (II), (IV) and (V), it was 
observed that the loss of ketene is more pronounced in 6p-acetyl-4(x, 5-epoxy-5a-cholestane (V) as 
compared to compound (I) and (IV). So it is anticipated that it is the epoxy o?Qrgen which is 
enhancing the loss of ketene from the molecular ion. 
m/z385(Mt-CH3CC)0): 
The loss of acetyl groiq) fit>m molecular ion may give ion m/z 385. 
Scheme-69 
98^17 
O + 
m/z 370 
CH, 
Mt 428(V) m/z 385 
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m/z 358 (MI-C4HP) and 109 : 
The fonnation of these ions could be shown in the following manner^ -^  
Scheme-7p 
Mt 428(V) 
V8"l7 CgHj, 
98^17 
-H 
m/z 358 m/z 110 m/z 109 
m/z 261 
The loss of ring A and B in the following manner (scheme-71) may give the ion m/z 261. 
Scheme-71 
129 
98^17 V8"l7 
Mt 428 (V) 
98^17 
''/ "'0+ C = O '
H ^x CH, 
m/zl81 
m/z 125 (CgHijO) 
Scheme-72 
p8"l7 
""0+ 
I CH, 
Mt 428 (V) m/z 125 
130 
The fonnatlon of other fragment ions of compound (V) which are on the same 
pattern as compound (I) are tabulated in the following Table-3 
Table-3 
Daughter lon(s) Source of ion Scheme(s) 
m/z m/z 
413 
412 
370 
369 
315 
288 
274 
259 
247 
245 
235 
231 
230,229 
221 
220 
220 
219 
207 
204,203 
191 
177 
Mt-CHj 
Mt -Oxygen 
385 - CH3 
385-(CH3&H) 
Mt-CgHi^ 
Mt-140 
M+.-CgHi^^&H 
274 -CH3 
315-C5H8 
288-CH3CO 
Mt -Ci4H25 
247 - H & CH3 
245-CH3&H 
Mt-c,,n^ 
Mt-208 
288 -CgHg 
235 -H & CH3 
Mt -ring C& D 
219-CH3&H 
219-CO 
207-H&CH3 
22O-CH3CO 
9,10,11 
18 
16 
16 
22 
18 
21 
22 
25 
28 
29,35 
29 
31 
32 
31 
33 
32 
35 
(C 
II. 
A)!sud)ui dAueidy 
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The mass spectrum of 6p-acetylcholestan-4-one (\T) (Fig.6) shows close 
resemblence with the mass spectra of the compounds already discussed. Similar fragmentations 
are observed which result m the formation of the same or the corresponding mass ion peaks. 
The spectra of 6p-acet54-4a, 5-epox3'-5a-cholestane (V) (Fig. 5) and this compound (VI) are 
almost similar, but still the difference in the relative intensities of some important mass ion 
peaks under similar working conditions clearly indicates that they are different compounds. 
The important fragment ions obtained in this case can be summarized as 
follows with their probable source. 
Table -4 
Ions(m/z) Probable Source Scheme(s) 
(m/z) 
413 Mt-CH, 
400 Mt- 28(CO or CH2=CH2) 2 
386 
385 
370 
369 
315 
288 
274 
259 
247 
245 
235 
231 
230,229 
Mt -CH2=C=0 
Mt-CHj-C-O 
385-CH3 
385-(CH3 +H) 
Mt -CgHi^  
Mt-140 
M^-CgHi,^ & H 
274 -CH3 
315-C,n^ 
288-CH3C:0 
Mt-Ci4H25 
247-H & CH3 
245 -CH3 & H 
68 
9,10,11 
18 
16 
16 
22 
18 
21 
22 
25 
Table Contd... 
152 
221 
220 
220 
219 
207 
204,203 
191 
191 
177 
Mt -208 
288 - CjHg 
235-H&CH3 
Mt-ringC&D 
219-CH3&H 
219-CO 
207 - H & CH, 
220 - CH3CO 
28 
29,35 
29 
31 
32 
31 
33 
32 
35 
EXPERIMENTAL 
The mass spectra were measured on J col JMS -D mass spectrometer at 70 eV 
using direct insertion technique at a source temperature of about 250°. 
The 6-acetyl and their derivatives of steroidal compound (I-VI) were prepared 
following the literature procedure (Chapter-II) . 
The value m/z of the fragment ions from various compounds are tabulated below. 
The vahies in parentfieses are the relative abundance(%) of ttie peaks with respect to base peak 
taken as 100%. 
(1) 6P-Acetylcholest-4-eiie ( I ) : 
412 (Mt,14.4), 397(5.6), 384(4.5), 383(3.4), 370(35.1), 369(100.0), 368(3.8), 
299(8.4), 287(4.4), 272(3.2), 271(3.2), 259(4.0), 258(3.8), 257(4.8), 256(3.5), 255(4.8), 
248(3.0), 247(6.7), 243(6.4), 231(6.2), 229(5.6), 228(3.8), 227(3.9), 219(6.1), 217(3.9), 
215(8.4), 214(5.2), 213(8.9), 205(5.2), 204(4.2), 203,(6.4), 201(5.3), 193(5.3), 191(3.2), 
189(6.5), 188(3.4), 187(6.8), 185(4.5), 179(4.7), 175(11.4), 173(5.2), 171(3.8), 165(6.2), 
164(4.8), 163(3.7), 161(25.7), 160(4.4), 159(11.9), 157(4.6), 151(7.1), 150(5.8), 149(16.4), 
148(3.7), 147(18.6), 146(3.0), 145(8.7), 144(3.0), 137(3.9), 135(14.0), 133(11.4), 131(7.7), 
123(15.0), 121(12.7), 119(11.2), 109(22.4), 105(9.8), 95(14.3), 93(11.9), 81(17.4), 79(5.2), 
69(13.2), 67(9.2), 57(22.4), 56(4.2), 43(35.5). 
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(2) 6a-Acetylcholest-4-ene (II): 
412(Mt,27.4), 397(6.3), 384(3.1), 383(3.2), 370(33.5), 369(100.0), 368(4.9), 
299(6.4), 287(5.2), 272(3.4), 271(3.2), 259(4.2), 258(3.5), 257(3.9), 256(3.5), 255(3.9), 
248(3.4), 247(5.2), 243(6.1), 231(3.0), 229(4.5), 228(3.0), 227(3.2), 205(3.1), 204(3.0), 
203(5.4), 201(5.2), 193(4.2), 191(3.1), 189(5.4), 188(3.0), 187(3.9), 185(4.0), 179(3.5), 
175(8.5), 173(4.0), 171(4.0), 165(4.2), 164(3.2), 163(3.9), 161(17.5), 160(4.2), 159(9.5), 
157(4.0), 151(4.1), 150(5.0), 149(10.9), 148(4.0), 147(19.7), 146(4.0), 145(10.0), 144(3.0), 
137(3.7), 135(12.5), 133(9.5), 131(7.0), 123(6.8), 121(11.5), 119(8.4), 109(19.7), 107(12.5), 
105(15.1), 95(29.2), 93(16.1), 91(16.5), 85(9.2), 81(22.2), 79(15.6), 71(17.3), 69(17.0), 
67(16.1), 57(34.0), 56(28.7), 43(80.7). 
(3) 6p-Acctylcholest-4-cn-r-oximc (III): 
428 (Mt+1, 7.7), 428 (Mt,28.5), 412(30.9), 411(10.6), 410(8.6), 409(4.2), 397(5.2), 
395(3.4), 394(6.2), 385(5.2), 384(4.2), 380(4.2), 370(10.6), 369(12.4) ,368(6.3), 367(4.2), 
360(3.1), 353(6.2), 346(5.2), 340(3.1), 314(6.9), 299(6.9), 297(4.3), 287(6.8), 286(6.6), 
282(7.1), 281(7.1), 273(6.8), 272(4.8), 270(5.2), 268(5.9), 267(3.1), 258(4.2), 256(6.6), 
255(5.2), 248(3.4), 247(3.9), 246(6.6), 236(5.2), 234(3.8), 230(8.4), 229(4.1), 227(5.9), 
225(4.9), 220(5.6), 219(7.1), 217(6.9), 215(4.5), 214(6.2), 207(5.7), 206(10.7), 203(4.2), 
202(3.1), 189(5.2), 188(3.0), 182(5.7), 180(8.8), 179(5.7), 178(6.1), 174(7.3), 166(9.3), 
164(9.0), 163(4.2), 161(7.1), 160(6.7), 156(3.8), 155(5.2), 150(10.6), 149(3.1), 148(12.6), 
146(6.4), 145(8.6), 137(6.4), 135(3.7), 134(5.9), 133(6.1). 132(6.0), 131(11.1), 124(13.6), 
121(3.1), 119(14.2), 105(9.2), 97(6.2), 95(16.2), 91(22.5), 81(14.0), 79(8.9), 71(25.4), 56(50.4), 
43(100.0). 
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(4) 6-Aceto3Q^cholest-5-ene (IV): 
428 (Mt, 22.2), 413(39.7), 412(13.9), 411(13.9), 400(39.6), 399(5.5), 397(10.3), 
389(14.8), 387(14.2), 386(55.2), 385(100.0), 384(29.2),374(15.6), 373(46.2), 371(20.6), 
370(73.8), 369(45.4), 368(85.9), 367(9.2), 359(5.7X 357(9.2), 355(4.0), 347(7.6), 346(9.0), 
345(6.2), 342(8.2), 341(5.2), 328(5.0), 327(13.0), 317(5.1), 316(4.1), 315(5.4), 303(5.6), 
301(5.4), 300(5.6), 288(5.4), 287(7.7), 274(6.3), 272(5.2), 270(5.2), 260(5.6), 259(4.1), 
258(5.4), 256(9.9), 254(4.7), 248(5.2), 247(9.7), 244(7.6), 240(4.2), 235(3.1), 234(6.0), 
231(5.5), 230(5.0), 229(6.3), 221(4.2), 220(4.5X 216(4.6), 214(6.5), 212(6.0), 207(5.0), 
204(5.0), 200(4.7), 188(8.0), 180(5.6), 179(5.2), 177(10.4), 176(5.4), 174(5.5), 167(6.2), 
166(4.8), 165(9.2), 164(4.5), 162(8.0), 161(11.7), 160(4.2), 151(9.2), 150(7.2), 148(9.2), 
146(5.5), 145(5.5), 137(10.0), 134(7.1), 133(9.2), 123(11.8), 111(14.2), 109(11.6), 107(9.2), 
95(35.2), 93(36.2), 91(8.2), 81(20.6), 79(12.2), 71(13.0), 69(14.2), 67(21.0), 43(69.8). 
(5) 6P-Acetyl -4a ,5-epoxy-5a-cholestaiie (V) ; 
428 (Mt 5.9), 427(3.2), 413(5.6), 412(5.0), 411(3.6), 410(3.6), 400(6.5), 399(10.0), 
397(5.6), 386(8.9), 385(23.9), 384(4.2), 382(3.0), 371(12.7), 370(12.2), 369(9.6), 368(6.9), 
367(13.4), 358(4.9), 357(3.5), 356(6.0), 343(3.5), 315(4.9), 314(3.0), 299(8.0), 288(4.5), 
287(2.9), 274(9.0), 272((7.0), 271(5.6), 261(4.5), 259(3.9), 257(3.5), 255(3.9), 247(4.2), 
245(4.5), 243(3.5), 235(4.0), 233(3.5), 231(3.9), 230(3.0), 229(3.9), 221(3.6), 220(4.6), 
219(3.2), 215(3.7), 213(5.0), 207(3.5), 204(3.2), 203(3.0), 191(5.9), 189(4.2), 181(4.2), 
177(4.4), 175(5.9), 163(4.4), 161(7.4), 159(11.2), 157(3.2), 151(6.1), 149(7.4), 147(8.9), 
145(6.7), 135(11.1), 133(9.7), 131(5.9), 125(17.2), 123(14.1), 121(11.1), 119(8.2), 117(5.2), 
110(4.5), 109(20.1), 107(17.9), 105(14.9), 97(7.5), 95(49.2), 93(22.3), 91(17.9), 83(16.4), 
81(34.3), 79(22.3), 77(8.9), 71(23.9), 69(28.3), 67(35.8), 57(70.1), 56(62.6), 55(70.1), 53(8.9), 
43(100.0), 41(80.3). 
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(6) 6p-Acetyl -5a ,-cholestaii-4-oiie (VI) : 
428 ((Mt, 16.3) , 413(5.0), 412(3.0) 400(6.6),386(14.4), 385(52.8),, 372(5.5), 
369(7.5), 360(8.3), 359(6.6), 357(5.0), 353(3.2), 346(4.0), 343(5.0), 341(4.0), 331(4.0), 
316(5.0), 315(6.0), 302(4.0), 300(4.0), 299(3.2), 297(3.2), 291(3.1), 288(5.0), 287(4.2), 
277(10.0), 274(5.0), 272(5.0), 259(4.1), 256(4.7), 255(4.9), 248(5.0), 247(6.2), 245(5.1), 
241(3.6), 235(3.2), 231(4.2), 230(6.0), 229(5.1), 225(3.9), 221(3.5), 220(4.8), 219(3.1), 
218(4.7), 216(4.6), 214(4.7), 207(4.6), 206(4.7), 203(4.8), 202(4.8), 194(5.0), 191(3.9), 
189(4.9), 182(5.1), 180(4.6), 178(4.6), 177(4.5), 175(6.8), 166(5.1), 165(7.8), 163(9.3), 
160(11.5), 158(5.1), 156(4.2), 151(5.1), 150(6.4), 148(11.6), 146(9.3), 141(5.0), 137(6.4), 
135(9.2), 134(9.1), 133(5.2), 123(10.4), 121(3.0), 119(3.0), 117(5.2), 112(5.0), 110(10.4), 
107(9.7), 105(7.4), 97(8.2), 95(25.3), 93(12.6), 91(17.1), 83(11.9), 81(28.3), 79(11.9), 
71(17.9), 69(20.8), 67(14.9), 56(35.8), 55(32.8), 43(100), 41(35.8). 
m 
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